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PUBLISHER'S LETTER 


Have you had your house 
wiring checked? 

Let’s face it, because we are all familiar with 
electricity, we take it for granted. We seldom 
think about the safety aspects of electricity. 

This thought was prompted by a recent 
change of home that I have made. My “new” 
house is older than my previous home, having 
been built prior to 1950. With this in mind, I 
made a cursory check of the switchboard be- 
fore I purchased the house. I was encouraged 
by what I saw. Instead of the old fuseholders, there was a bank of modern circuit 
breakers which had evidently been fitted in recent years. And the cables behind 
the board were in double sheathed plastic so I thought everything was apples. 
How wrong can you be. 

The first event to shake my equanimity occurred when I attempted to change 
over a light fitting. This was to be a straightforward job one Saturday afternoon, 

- requiring no modifications to the wiring; just whip out the old fitting, connect 
the new one and the job should be finished in under 10 minutes. Ha ha! Two 
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Bob Youn 
ve. minutes after I started I discovered that the wiring to the light fitting was old, 
Photography very old. It was the original “tough rubber" insulation and it had long ago 
Stuart Bryce perished and then gone crumbly. Even undisturbed, it was in a dangerous state. 


To cut a long story short, I now have an electrician replacing most of the wiring 
in the house. To say that I had been deluded is to understate the case. 

That was bad enough. Having discovered one booby-trap, I instructed the 
electrician to check every light fitting, switch and power point and rewire/ 
replace as necessary. I naturally thought that he would just find dicky switches 
and old wiring. I did not expect that he would find original wiring which was 
downright illegal and dangerous. But that is just what he found. And this very 
afternoon he found that the power point in my study had been wired without 
any earth. The earth had not become disconnected — there was no earth wire at 
all and never had been! It is the same power point that my computer is 
connected to. If one of the mains interference suppression capacitors in the 
computer's switchmode power supply had shorted to chassis I would have had 
no way of knowing and the computer would continue to work, only its case 
would have been live and lethal! 

Now perhaps you live in a new house and you think "This can't happen to me 
because all my wiring is new." Well perhaps you should think again. Was your 
house wiring thoroughly checked by an electricity authority inspector when the 
dwelling was completed? Of course, it wasn't. From my observations of the 
wiring in many houses under construction, at least some of the wiring will be 
suspect. If you are completely certain that all your wiring is new and safe, then 
sleep well. If not, do what I have done — call an electrician in and prepare to 
spend some money to make your home safe. It will be money well spent. 


Leo Simpson 
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If you have an office or a home with more than 
one computer and often need to transfer files 
from one computer to another or share available 
resources, then a Local Area Network (LAN) 
such as LANsmart could be just what you need. 


By BOB FLYNN 


Most people, if they think about 
Local Area Networks (or LANs) at all, 
think that they only used in large or- 
ganisations with lots of computers 
which need to be ‘linked together. 
LANsmart, on the other hand, is de- 
signed as a very small network, where 
as little as three and maybe up to 10 
computers need to be hooked together. 
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These days, this can easily happen 
in the home. Maybe the teenage chil- 
dren have one or more older comput- 
ers while the parents have a more up- 
to-date machine and perhaps a laptop. 
But there may only be one inkjet 
printer and perhaps just one CD-ROM 
drive. Wouldn’t it be nice if all the 
computers could access the printer or 


а альщ. 
ALICI Ue a LAN 
for home or a small office 


CD-ROM drive at any time without 
the need to undo cables and all that 
hassle? This is a situation made for 
LANsmart. 

LANsmart can operate with all pro- 
grams working under Windows or 
DOS and machines can log onto or 
leave the network at will, without dis- 
rupting operations on any of the other 
machines. Naturally, it can copy or 
move files between computers and 
disc access on individual computers 
in the network can be restricted to 
certain directories or sub-directories. 
Computers in a network also have the 
ability to send messages to one or all 
members of the group. The ability of 
all the computers on the network to 
access one printer has obvious advan- 


tages in terms of hardware investment. 
The cost of setting up the network 
system, however, must be offset 
against any potential savings. 

The LANsmart system is available 
as a three, six or 10-user package. All 
packs come with a D-Link LANsmart 
network card for each computer; BNC 
terminated, 5-metre long coaxial con- 
nector cables; a BNC T-piece for each 
card; and two BNC 50-ohm line termi- 
nators. Software is supplied with the 
package on a 3.5-inch floppy disc but 
can be provided on a 5.25-inch floppy 
on request. 

Three user manuals are also pro- 
vided with the system: LANsmart 
Quick Operation Guide, LANsmart for 
Windows User's Manual and LAN- 
smart User's Reference. The package 
also contains a 20-minute step-by-step 
installation videotape (VHS), a printed 
sheet of last minute information and 
hints and tips regarding the program. 
A sample network planning sheet is 
also provided to help you plan your 
network — a big help, we found. 

LANsmart may be installed on any 
IBM or IBM compatible computer. 
Minimum recommended memory 
sizes are 640Kb of RAM for file serv- 
ers and 384Kb for workstations. MS- 
DOS/PC-DOS 3.1 or above is required 
to run LANsmart. For those not famil- 
iar with the jargon, a file server is the 
hub of the network and usually has 
the printer and most of the key soft- 
ware programs. On the other hand, it 
could be a slower machine handling 
just the printer. A workstation is just 
one of the individual machines 
connected to a LAN. 

As a single picture is worth a thou- 
sand words, it is well worth watching 
the video that comes with LANsmart 


or Path 


inter 


pressing "Enter". 


Fig.1: the resource to be shared is selected by typing *Net" 
at the C:> prompt, then choosing “Share Your Resources" 
from the resulting menu and hitting the “Insert” key. The 
resource type is then selected using the arrow keys and 


D-Link 


DE-250CT Ethernet interface Card 
ior ISA Bus PC 


A D-Link network card must be installed in each machine on the network. The 
machines are linked together in daisy-chain fashion using coax cables and T- 
connectors. The network transfers data at 10 megabits/second. 


before installing the program. Once 
you have seen the video, setting up 
the network should be quite straight- 
forward. 


Installing LANsmart 


You commence installing LANsmart 
by inserting a D-Link network card in 
a slot in each of the computers to be 
networked. These cards have no 
switches to set or jumpers to select; 
setup of the card can be done (if re- 
quired) from the software. _ 

With the cards installed, the ma- 
chines are connected daisy chain fash- 
ion using the coax cables and T-con- 
nectors supplied. The first and last 
machine on the chain must have the 
open side of its T-connector termi- 
nated with a loading resistor. This 


Resource flcce 
Name Si 


Fig.2: after selecting the resource type, you choose the 
resource to be shared by repeatedly hitting the “F1” key 
and using the arrow keys. Hitting “Enter” twice then 
allocates the selection to the net. This can be done 


takes the form of a dummy male BNC 
plug with an internal 50-ohm resistor. 

Proper termination of the cables is 
essential if the data transfer rate of 10 
megabits/second is to be achieved. In 
fact, the system won’t work at all and 
you get an on-screen error message if 
you don’t have these terminating re- 
sistors fitted. 

The next step is to make a copy of 
the LANsmart program disc and use 
this to install the program on each of 
the computers. Installation can be 
made direct to DOS or into Windows. 
If installing to DOS, place the floppy 
in the drive and at the DOS prompt 
type A: EASY and installation of the 
program will commence. 

While the program is being installed 
from the DOS prompt you will be 


Device or Path 


repeatedly; eg to allocate a number of directories. 
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Three manuals are provided with th 


e LANsmart system: a Quick Operation 


Guide, a LANsmart for Windows User’s Manual and a User’s Reference. The 
package also contains a 20-minute step-by-step installation videotape (VHS). 


given the opportunity to install to 
Windows if the program discovers 
Windows on your computer. If you 
wish to install directly into Windows 
from Program Manager, choose File, 
Run and type A: EASY. 

When the message “Do you want to 
set up your LANsmart network card?” 
appears, follow the prompts and 
choose “Set up Configuration”. Note 
that the number you choose for the 
I/O Base Address and the Interrupt 
Number may clash with other cards 
in your computers. This did not hap- 
pen for us using the default settings or 
those shown in the video. Save these 
settings by pressing the Enter key. You 
can then test the configuration by run- 
ning Diagnostics, the second field on 
the Set up Card menu. 

After the program files are installed 
and you have entered your company 
name and the serial number of the 
program, you will be asked for a name 
for the station. This can be any name, 
such as the computer user’s. You are 


jon Configuration 


BOB 


Ce Wiguration 
D-Link network t 
Mc ameters 
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then asked "What type of computer is 
this?" and you are given the choice of 
(A) Workstation, (B) Print Server or 
(C) File/Print Server. Choose the one 
you want and press Enter. You are 
then asked to enter the number of 
computers on the network. Then fol- 
lows the message “Would you like to 
reboot your computer to make 
LANsmart active?" "Y". Press Enter 
and your computer will reboot and 
the LANsmart logo will appear fol- 
lowed by the message “LANsmart 
Workstation (Server) Installed Suc- 
cessfully". All computers on the net- 
work should have the program in- 
stalled as above. 

The next step is to allocate the re- 
sources of the server computers on 
the network. At the DOS prompt type 
NET, Enter. The main menu will ap- 
pearand if you move to the line "Share 
your resources" and press enter, the 
"Share Your Resources" screen will 
appear. Press the Insert key and a “Re- 
source Type" window pops up. You 


Fig.3: this screen 
allows you to 
alter the 
configuration of 
your computer. It 
can be set up as a 
file/print server, 
a print server or 
as a workstation. 


can now follow the prompts to make 
the resources of your computer avail- 
able to the network. 


Access rights 


Access rights to your directories can 
be set to one of five levels with LAN- 
smart: Read-Write-Create, Read-Write, 
Read-Only, Write-Create and Write- 
Only. 

To restrict access to certain files in a 
directory (but not all), those files that 
you wish to share should be moved to 
a separate directory and access then 
given to that directory. 

Use of the F1 (Help) key during this 
last procedure is of great benefit and 
will save you from frustration. If you 
do not use the F1 key while complet- 
ing *Share Your Resources" and the 
following “Connecting To Resources" 
section, remember to move down from 
one line to the next using the down 
arrow key. Do not press enter after 
each line or error messages will ap- 
pear. Enter can only be used after the 
"Resource to be shared" and the "Sta- 
tus" lines are filled ("Resource name" 
and *Password" are optional lines). 

After completing “Share your re- 
sources" and returning to the Main 
Menu, highlight the “Connect to net- 
work resources" field and press the 
enter key. Follow the prompts as be- 
fore to choose the network resources 
you wish to use. 

If you are going to make use of the 
C: drive of another server on the net- 
work, give it some other drive letter, 
say D:. Complete the “Connect to net- 
work resources", return to the Main 
Menu, key down to “Save network 
setup" and press enter. Press the "Y" 
key to save the settings and return to 
the DOS prompt. 

If everything has gone according to 
plan, go to the C:\ prompt, type D: 
and press Enter. Your computer will 
now be switched to the C: drive of the 
network computer that you called D:. 


Computer functions 


During the installation of the pro- 
gram, you are asked to choose a func- 
tion for your computer: Workstation, 
Print Server or File/Print Server. Just 
what are these functions? A machine 
set up as a File/Print server allows 
that computer to share its resources — 
eg, discs, directories, files and print- 
ers — with the rest of the network . Set 
up as a Print Server, a computer can 
share its printer(s) with the network. 


ork Bas 


And set up as a workstation, a compu- 
ter can access the resources of the 
network but none of the other stations 
can access a workstation’s resources. 

LANsmart uses about 100Kb of 
memory as a File/Print Server, about 
90Kb as a Print Server and about 60Kb 
as a Workstation. 

For the purpose of this review we 
set up LANsmart on two of our own 
computers and it was generally 
straightforward. We did have trouble 
with one of the programs on the server 
computer not booting after LANsmart 
was installed but it would boot as 
normal with LANsmart disabled. This 
lead to much editing of the Config.Sys 
and Autoexec.Bat files but nothing 


Network Management - Manage Print Queue 


order can be altered. 


Nest ‘Refresh SRV 


Fig.5: this Windows screen grab shows the network print 
queue manager. Files can be deleted or held, or the print 


cured the problem. As a last resort, 
the program that didn’t want to boot 
was reinstalled in the computer and 
that fixed it. You tell me why; I don’t 
know. 

We found the system as installed 
did all it is supposed to do. Files can 
be transferred from one computer to 
another with ease and printing from 
the remote station through the print 
server is straightforward. 

The printer server in our setup is 
used most of the time as a CAD ma- 
chine. When a large file is being 
printed in the background, the CAD 
program runs below its normal speed. 
However, background printing has no 
noticeable effect on speed when the 


Fig.4: these two 
screen grabs 
show the 
opening menus 
for Network 
Basic and 
Network 
Management 
when running 
LANsmart in 
Windows. 


print server is running a word proces- 
sor program. 

The lesson here is obvious: connect 
the printer to a computer that is used 
mainly as a word processor and any 
slowdown effects will be negligible. 


Price & availability 


At the time of writing this review, 
LANsmart prices are as follows: three 
users, $599; six users, $999; and 10 
users, $1599.00. A single user add-on 
card is $169. All these prices include 
sales tax. 

LANsmart is available from Smart- 
NET Distribution Pty Ltd, 66-76 Dick- 
son Ave, Artarmon, NSW 2064 and all 
Harvey Norman stores. SC 


ork Management - Manag 


Fig.6: this window allows open files on the 
network to be managed. Among other things, it 
allows servers to close files that have 
inadvertently been left open. 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 


readers are welcome and will be paid for at standard rates. 


33k ХІ 
32.768kHz 


Weekly rubbish 
reminder 


This circuit operates a buzzer once 
a week to remind you to take out the 
rubbish bin. IC1 is a 4521 oscillator 
and 24-stage divider which is clocked 
at 32.768kHz. Its output has a period 
of 8.53 minutes — 256 seconds high 
and 256 seconds low. This is fed to 


OFF 
52 


ІС2, а 4040 12-stage binary counter. 
Six of IC2’s outputs are fed to a diode 
AND gate to give a division of 1181. 
The same diode network provides the 
reset pulse for both counters. 

At reset, all the counter outputs are 
pulled low, including pin 15 of IC2 
which momentarily pulls the trigger 
pin of IC3 low. IC3’s output then goes 
high for a period of 45 minutes, as set 


ALARM 


ls 


by the 10MQ resistor and 220uF ca- 
pacitor at pins 6 & 7. The buzzer 
therefore sounds for 45 minutes un- 
less the timer is reset manually by the 
pushbutton at pin 4. 

The normally-closed pushbutton 51 
must be pressed to set the alarm to 
sound exactly one week later. 

Manfred Schmidt, 

Edgewater, WA. ($30) 


Simple solar 
tracker A 


This solar tracker circuit 
is an alternative approach 
to the unit described in the 


January 1995 issue. k= 


It uses two light depend- 
ent resistors (LDRs) and a 
screen which, as the earth 
rotates, causes more sun- 
light to fall on one sensor. 
This turns on a comparator 
which causes a motor to 
rotate the solar panel until 
both sensors receive simi- 
lar amounts of sunlight. 

A voltage divider consisting of two 
2.2kQ resistors provides a +6V refer- 


LDR B 
A 


ence to the comparators. The other: 


two inputs are provided by LDR1, 
LDR2 and VR1. When both compara- 
tor outputs are low, transistors Q1, Q3 
& Q5 are turned off, while Q2, Q4 & 
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Q6 are turned on, causing the motor 
to rotate clockwise. With both compa- 
rator outputs high, the situation is 
reversed and the motor rotates anti- 
clockwise. 

When the output of comparator A 
is high and comparator B is low, the 


2xBD140 


0.1 


motor is not energised. This occurs in 
the “dead zone” when the difference 
in sunlight falling on the LDRs is not 
sufficient to trip the comparators and 
this threshold is adjusted by VR1. 

R. Josey, 

Elizabeth Downs, SA. ($30) 


Maltiway switching 


for 240VAC lighting 


Many homes and offices = a 


requirement for two-way switch- 


ing of 240VAC lights, at the top 
and bottom of stairways, at differ- 
ent entrances to large rooms and 
so on. 


The circuit for two-way switch- 


ing uses two SPDT toggle switches, 
as shown in the accompanying cir- 
cuit. It can be implemented using 
standard architrave switches avail- 
able from lighting supply and hard- 
ware stores. - 


However, whena 3-way or multi- 


way switching system is required, 
the circuit is somewhat more com- 
plicated — see circuit. The switches 
at the end of the loop are SPDT 
types as before but the so-called 
intermediate switches are DPDT 
types. These are often only avail- 
. able from electrical wholesalers or 
to special order Bone hardware 
stores. 


Note: 240VAC witing in homes, 
offices and industry should only 


be installed by a ee secre 
cian. 
SILICON CHIP 


Ignition coil/ 
condenser tester 


We had an enquiry recently from a 
reader asking for an ignition coil/con- 
denser tester. While it might appear 
that our circuit for the Jacob’s Ladder, 
as featured in the September 1995 
issue and based on a standard igni- 
tion coil, would do the job, it is not so. 
The high voltage transistor does not 
exactly simulate the action of the 
points and it does not use a shunt 


TWO-WAY SWITCH 


$2 


E сы 1 


N-WAY SWITCH 


IQ IGNITION 
SW соп 


capacitor, or condenser, as it is called 
in automotive parlance. 

To simulate the switching action of 
the points, we have used a 12V relay 
with 10-amp 240VAC contacts. The 
heavy duty contacts are necessary to 
reliably switch the coil current. The 
high voltage capacitor (0.47uF 
250VAC) shunting the relay contacts 
does the same job as the condenser 
shunting the points inside the dis- 
tributor in a Kettering ignition sys- 
tem. To test a condenser, install it in 


0.47 
т 250VAC T 


place of the suggested capaci- 
tor. 


EHT The 555 timer pulses the re- 


lay at around 10Hz which is 
about the maximum rate at 
which the relay will reliably 
switch on and off. When the 
contacts are closed current 
builds up in the coil. When the 
relay contacts open the field 
collapses and a spark will occur 
at the secondary. 

Before you apply power to 
the coil, you must provide a safe 
spark gap otherwise it may flash over 
inside and be permanently damaged. 
The gap can be made with a wire 
paper clip extended to provide a hook 
at each end. Fit one end into the EHT 
socket on the coil and bend the other 
end so that it is less than 5mm from 
the negative primary connection of 
the coil. This becomes the spark gap. 

If the spark won't jump across this 
gap, the coil or the condenser is defec- 
tive. 

SILICON CHIP 
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Thanks for vibrator help 

Га like to thank you for publishing 
my letter regarding a solid state vibra- 
tor in the “Ask SILICON CHIP” pages of 
the August 1995 issue. Secondly, Га 
like to thank those readers whose time 
and effort and offers of help were 
greatly appreciated, especially Norm 
Bush of Canterbury who sent a com- 
plete radio and Philip Watson of Como 
for vibrators, technical data and ad- 
vice. 

Eric Phillis, 

Dareton, NSW. 


Cellullar phone controversy (1) 

I was amazed at the airy attitude 
expressed in your September 1995 
Publisher’s Letter regarding the con- 
cern about cellular aerials overlook- 
ing a school yard. As the Editor of a 
technical journal, I would have ex- 
pected you to support your argument 
with some facts on measured field 
strengths, international standards, etc. 
After all, mobile phone users have a 
choice of time and place denied to 
children in a school yard. 

I believe that, in the long run, these 
little brain cookers will, as with ciga- 
rettes and asbestos fibres, be found to 
be just as lethal. Have a nice day. 

Bill Jolly, 

Tranmere, SA. 


Cellullar phone controversy (2) 

It isn’t often I get mad enough to 
take to task such a personage as the 
editor of a major publication but 
enough is enough. Your editorial in 
the September issue really does take 
advantage of the Gentle Reader’s good- 
will and tolerance. Yes, I know that in 
a democracy civilised people can 
claim the right to free speech, and 
indeed I would expect that here in 
Australia everybody would exercise 
that right. 

The words the editor of a respected 
technical journal might choose would 
normally be expected to be tempered 
with some tolerance though. I am re- 
ferring of course to your editorial, 
“Ignorance and hysteria often carry 
the day...” in the Sept. 1995 issue. 

Probably the whingeing wimps, the 
hypocritical pollies and the hysteri- 
cal and ignorant parents of Harbord’s 
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little darlings are desperately trying 
to fathom out why you have singled 
them out to attack for not being as 
technically informed as your good self! 

In my humble opinion, if there is 
ignorance, hysteria (and yes, intoler- 
ance) in the world, it is often because 
somebody, somewhere, leapt to their 
feet and clouded the issue with in- 
temperate language. Please, do take a 
moment to reflect before going to print, 
so as to avoid being taken to task by 
your reader. 

E. Miller, 

Kyeemagh, NSW. 
Comment: the politicians are certainly 
hypocritical and the parents were hys- 
terical. Moreover, Telstra could have 
provided the measurements of field 
strength in the preschool yard if asked. 
Ifthe parents had not wanted Telstra’s 
information, they could have easily 
commissioned an independent sur- 
vey. So could any of the news organi- 
sations reporting the melee. They were 
not about to let a few facts spoil a 
“good story”. Ignorance and hysteria 
did carry the day. Telstra backed down 
and turned off the offending transmit- 
ter antennas. 


MMIC makes a better 
masthead amplifier 

In regard to the letter concerning 
the OM350 (August 1995 issue), I 
should like to offer my experience 
with home-made TV masthead am- 
plifiers (MHA). I live in an area poorly 
serviced by TV (channels 2 & 9 only) 
and also in the lee of a steep hill. 
Without an MHA there was only a 
snowy black and white picture on 
channel 9. So I built an MHA using a 
commercially available kit based on 
an OM350 and had essentially the 
same problem that was described by 
your contributor in February. Some- 
times the picture was acceptable but 
at other times, for no apparent reason, 
it completely degenerated as though 
the circuit had gone into oscillation. 

The amplifier was powered from a 
multi-voltage plugpack and I found 
that switching the output voltage from 
its nominal 12 volt position down one 
or more positions would sometimes 


‚сиге the problem, but not always. Of- 


ten it would be necessary to drop the 


voltage so low that the amplifier 
ceased to work altogether! I tried re- 
placing the original OM350 with an- 
other one but this made no appreci- 
able difference. 

In desperation, I constructed a com- 
pletely new MHA based on the MAR- 
6 IC. This is quoted as having a gain of 
20dB, a noise figure of 2.8dB, a band- 
width of 2GHz and, most appealingly, 
is said to be unconditionally stable. It - 
is also very cheap. This MHA has 
worked perfectly ever since and pro- 
vides an exceptionally good picture. 

A. Stockwell, 

Denmark, WA. 


Microsoft Network 
is not the Internet 

Interesting to see the article by Geoff 
Cohen on the subject of the Internet in 
the October 1995 issue. I think it un- 
fair of you not to warn readers that 
MSN is two-way. While connecting to 
MSN your hard drive appears as if it 
is attached to Microsoft's central com- 
puter and can be accessed as if it 
were, just like any network. Kiss good- 
bye to your privacy. 

At least you make the point (only 
just) that MSN is not the Internet. It is 
unfair not to advise people of much 
cheaper ways to connect to the Inter- 
net. It can be accessed (text mode) 
using an XT class computer and a 
2400 baud modem. This is only 
slightly slower than a 486DX2-66 and 
a 28,800 baud modem. 

As for access charges, well perhaps 
that's the biggest joke of all. For text 
mode access I pay $180 per year for 
140 minutes per day (off peak)! At the 
MSN rate of $5 per hour this would 
cost me $4258. 

David Dorling 

Buderim Qld. 

Comment: you are confusing MSN 
with general dial-in IP networking. 
MSN in Australia does not facilitate 
network file or device sharing. Note 
however, that when connecting to the 
Internet via a TCP/IP connection, care 
must be taken with file sharing as it is 
theoretically possible for someone to 
make their disc viewable to the entire 
network. The Microsoft Explorer warns 
about possible file sharing problems 
when it is activated. 


LIKE MOST 


MECHANICS, 
YOU MAY BE 
CALLED UPON 
TO FIT 
A SPARE. 


Earning a trade means having to 
do a lot of pretty menial tasks. 

Not so for those who learn their 
trade through the Navy. 

Apart from working on some 
of the world’s most sophisticated 


equipment, Navy Technicians are 


actually paid to learn. What's 
more, they can be sure that their 


employment will continue once 


their training has been completed. 


It's certainly not an everyday 
job, but isn't that why you'd want 


to join us. 


So if you're aged between 16 and 
34 years and would like to broaden 
your horizons, a career as a Marine, 
Electronics or Aviation Technician 
may just be the ticket. 

Why not phone the Navy today 


on 13 19 01. 


NGET61 


Short Cuts 


Forgot that keystroke process 
to activate a command in your 
PC software? No time to wade 
through all those software 
manuals? You need Short Cuts! 


Windows 3.1 B-8100 
Wordperfect 5.1 B-8101 
Wordperfect for Windows В-8113 
Word 6 for Windows B-8114 
Excel 5 B-8115 
Quicken 3 B-8116 
Access 2 B-8118 
PowerPoint 4 B-8120 
$ 4°? 
Only еа 


Windows 
95 
B-8122 $ 4° 


Sealed Polycarbonate 


Select From Our pling N 


The OZ Internet 
Book Complete 
With Disk 


You'll enjoy 7 FREE hours on 
the internet with the diskette 
included! Vital preparation for 
plunging onto the Information 
Superhighway, this easy-to- 
read guide explains what the 
internet is and how to get 


connected! 
34" 


Cat B-6207 


Four-In-One Powerpoint 


Srd Edition 
GORDON McCOMB 


Dsubleshodiing & 
Repairing VCRs - 
3rd Edition 


At last! All you need to know 
about caring for and repairing 
VCRs (Beta, VHS, 8mm and 
Camcorders) in one 
comprehensive volume. It 
covers step-by-step details on 
home VCR maintenance, from 
cleaning and lubricating simple 
parts to troubleshooting power 
supplies and logic circuitry 


problems. $ 5 4% 


Cat B-1640 


Do-It-Yourself 


ew Stock! 


Aha ot 09 Hooks целки Bestselling DOS For Donia 


Real Life 
Windows '95 


From the author that bought 
you the Dummies series, this 
is an easy-to-follow guide to 
Windows ’95. Everything you 
need to know is here as well 
as the chance to win a 
Compaq computer. See your 
local Dick Smith Electronics 


store for details. 
49° 


Саї В-6525 
*Note: Competition ends 30th 
November, 1995. 
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Boxes 


Made from tough polycarbonate 
thermoplastic, these 3mm (wall thickness) 
boxes are ideal for uses requiring a 
quality sealed enclosure that’s more 
rugged than most ABS boxes. 


Cat H-2860 115 x 65 x 40mm $9.95 
Cat H-2863 115 x 90 x 55mm $11.95 
Cat H-2864 171 x 121 x 55mm $16.95 


No need to bother with powerboards or 


double adaptors. $ 39?5 


Cat M-7011 
Note: Must be installed by a licenced 
electrical contractor. 
Don't forget your 
copy of BENCHMARK! 
Now available FREE 
in your nearest store. 


Security Floodlight 


Incredibly easy to install, no wiring is 


required - it simply plugs into any 
bayonet light globe socket! The 
floodlight automatically turns on when 
you approach it and off after you leave, 
making it ideal for when you come 
home at night. With adjustable range 
(up to 15 metres) and time (up to 3 


minutes) settings. 
$395 


Cat L-5349 Floodlight globes 
not included 


See Us For Kits And SAVE! 


Model Train Controller Q Xenon Flashing Light Q 


Now you can bring your model train to | : | 
life! This easy-to-build Control regulates о and inexpensive to run, this 
the speed of your model train and Xenon flashing light makes a handy flasher o 
simulates intertia and momentum, making — "azard lamp. Great as an emergency beacon, 
your train operate even more realistically. 81006 for parties or just something to impress 
Plus, with this kit you can power your your friends. For an even brighter light, an i 
ЖаШ on Asmal AC optional torch reflector can be used. Operated via 
plug pack rather a battery or DC plugpack, it has reversed power 
than an expensive supply polarity protection. (Plug pack or battery 
transformer, making A aT] not supplied.) Comes complete with all 
4 components PCB & hardware. 
Cat K-2809 $3 495 


it an even more 
affordable choice. It 
comes complete 
with all components, 
hardware, PCB, 
front panel label & 


case. 
Plug pack not supplied. 


Cat K-3027 


34° NEW 
© 


Nov ’95 


All Our 
Discovery Series Kits 
Come With Silk-Screened 
Solder Masked PCBs 


Multi-Timer Module © 


A handy low-cost timer that can be programmed for 
a total cycle time between 0.1 sec and 19.4 days. It 
can be programmed and configured for single 
cycle operation or for continuous repeat until 
reset. Consisting of a relay, timer circuit and 
diodes, it runs on a battery or any power 
supply with a voltage range of 9-12 volts. 
The kit comes complete with silk-screened 
solder-masked PCB, components and relay. 


Cat K-2807 $ 2 4°5 


Melody Generator Kits Q 


Create the most unique doorbell or project of all with a sound generator kit. With a choice of 
6 different ICs, you can produce a 64 note melody using just a 3 pin IC, a PCB and a few 
external parts. Powered by just a sia 1.5V battery (not supplied) you'll be astounded by 
the sound generated by the mini speaker. You'll 
{also find the kit great when inserted into toys or 
ncluded in your own projects. Each kit comes 
omplete with a melody IC, battery holder, PCB 
nd all external components. 


Dec '93 5495.2 


Christmas Melody Cat K-5502 Fur Elise Cat K-5508 
Home Sweet Home Cat K-5504 The Waltz Cat K-5510 
Wedding March Cat K-5506 Mary Had A Little Lamb Cat K-5512 


25 Watt Amp Module Q 


You'll save both time and money 
assembling this audio power module! It’s 
a very simple, yet extremely versatile 
circuit based on a single IC. It produces 
25W RMS into 8 ohms and 20W RMS 
into 4 ohms and, with a signal-to-noise 
(S/N) ratio of 110dB and a distortion 
figure of just 0.025% for 1kHz at 20W. 
Using a pair of modules, it'd be the ideal WHF FM Monitor Receiver Q 
basis for a hi-fi stereo amplifier. The unit 
also offers internal short-circuit 
protection, in-built thermal protection 
and current limiting to 4A to prevent 
damage when driving reactive loads, 
making it very reliable. The module will 
be supplied in short form with all 
components PCB and heatsink. 

at K-5602 
ВЕШ oes $1995 


It's a dual-conversion receiver 
which uses the Motorola 

| MC3362 integrated circuit. It 

| has a low power drain, excellent 
| sensitivity and very good image 
rejection in narrow band voice 
and data link applications. 
Short-form kit supplied with 
PCB and all components. 


Cat K-6000 $39% 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied with their ability to 
supply, sometimes problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are 
available, however, if you'd like to check beforehand, don't hesitate to contact your local store. 


Check Out The Great Low Prices 


Micro-Precision Plier Set 


A set of spring- 
loaded micro 
pliers/nippers with 
fully-insulated 
handles. They’re 
made from quality 
stainless-steel and 
come with: 90mm 
cutting nippers, 
100mm flat nose, 
100mm round nose, 100mm bent nose and 


100mm long nose pliers. $29?5 


Pro's Kit 
Soldering System 
The Soldering 
Kit You Can 
Afford! 


Includes quality butane 

iron, non-slip stand, 

solder, side cutters and 

pliers. With torch tip, 

2.4mm soldering tip, 
hot knife tip and 
handy carry case. 
(Gas not included). 
Cat T-1200 


Cat T-3575 


Special-Purpose 
SP EA KERS 


KSN 1038 Horn 
Tweeter 
Frequency Response: 
4kHz to 27kHz 
Average Sensitivity: 

90 dB @ 1m 2.83V 
Maximum Power 
Handling: 75W (8 Ohm 


KSN 1005 
Superhorn 


Frequency Response: 
4kHz to 27kHz 
Average Sensitivity: 

94 dB @ 1m 2.83V 
Maximum Power 
Handling: 75W (8 Ohm 
system reference) system reference) 


Cat C-2205 8 27 Cat C-2206 52 6? 


Complete With Case! 
16-Piece Computer 
Servicing Kit 

Do-it-yourself computer 
maintenance! Includes PLCC 
extractor and IC inserter, pliers, hex 
drivers, torx bits, screwdrivers, and 
a pearl catch, all in an attractive 
zippered case. 
Cat T-4843 


Bonus Soldering Iron 
Cat. (T-2300) valued at $19.95. 


ДА) MOTOROLA 


KSN 1141 
Horn Speaker 
Frequency Response: 
1.8 kHz - 30 kHz 
Average Sensitivity: 
92dB @ 1m/2.83V 
Maximum Power 
Handling:400 W 


CatC-2200 $ 42° Cat C-2203 $ 42 95 catc-2204 $ 42° 


$ 49° 


WTCPS Quality 
Solder Station 


Its non-burning silicon rubber power 
cable and long-life, iron-plated tip 
make this Weller soldering station 
very reliable. It also has 48 watts 
capacity, low voltage internal 
transformer, lightweight 
soldering pencil and special 
"closed-loop" temperature 
control. Complete with stand 
and cleaning ре 

Cat T-3000 


Weller 


17 Side Cutters 
Cat. 17-2999) valued at $29.95. 


These rugged units offer very low 
distortion, high sensitivity and 
excellent transient response. 


KSN 1165 
Bullet Tweeter 
Frequency Response: 
1.8kHz - 30kHz 
Average Sensitivity: 
93dB SPL @ 1m/2.83V 
Maximum Power 
Handling: 400 watts 


KSN 1177 Twin 
Tweeter 


Frequency response: 
3.5kHz to 20 kHz 
Average Sensitivity: 
99dB SPL @ 1m 2.83V 
Maximum Power 
Handling: 100 watts 
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Solar Modules And Chargers For 
Low -Power Applications 


Solar Modules 


These can be used individually or 
interconnected for increased voltage 
(series) or current (parallel). 


0.45V 400mA 

Cat O-2000 4 $295 
0.45V 1A 95 
Cat O-2001 54 


Solar NiCad Chargers 
Charges 2xAA $ 7°° 


Cat О-2002 


Charges 4 x АА $1 495 


Cat O-2003 
| Charges AA/AAA/C 


& D sized NiCad 

batteries. 52 6?5 
Cat O-2005 

Solar Panel and 

Charger - 

3/6/9V Output 

Comes with multi-adaptor 

two-metre cord, alligator clips, 

2.5mm , 2.1mm &1.3 mm 

female plugs, 3.5mm, 2.5mm 

male plugs. Supplies 3V or 

4V at 100mA, 6V or 9V at 


50mA. 
Cat O-2004 


ELECTRONICS 


s now on sale at 
Zealand stores: 


This magazine i 
all of our New 


NSW * Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Bondi 387 1444 • Brookvale 9905 0441 • 
27 2199 • Chatswood 411 1955 • Chullora 642 8922 * Gore Hill 439 5311 « 
e Liverpool 600 9888 * Maitland 33 7866 • Miranda 525 2722 • Newcastle 61 1 


ironics You Need 


Infrared Receiver Sensor /Z 77 
Subsystem IC 


An IR Diode, Amplifier, Limiter 
Bandpass Filter and Demodulator, 
all in one 3-pin, light-tight, 
compact plastic package complete 
with biradial lens and filter! An 
affordable alternative to traditional 
discrete receiver front ends in IR 
remote control systems, this 
optical IC provides high sensitivity 
а up to a range of 8 metres and can 
E be used in conjunction with our 

3 Z-3235 LTE4208C Infrared LED. 


з Cat 2-1954 $ 9 95 


Quality 
Long-range 
Walkie Talkie 


Provides up to half a 
kilometre range outdoors and 
no license is required. 
Operates on 55MHz band, 
with quality FM transmission 
circuitry & a sensitive dual 
conversion receiver. With 
belt-clip and earpiece/mic. 
Requires 9V battery. 


Cat D-1095 


549% eq 
digitor 
PHONE, FAX & MAILORDER SERVICE 


AUSTRALIA: Outside Sydney: FREE Call (1800) 263 922 
Sydney and Enquiries - (02) 9937 3366 
Fax: (02) 805 1986 or write to 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND: Phone: (09) 480 8049 or (09) 480 3331 
Fax: (0800) 800 290 or write to 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. Overnight Courier Available. 
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Most programmable systems use a MAP sensor as the main determinant of 
engine load and allow complete control over injector pulse widths. However, 
specifying a wide pulse width at high RPM may lead to a 100% duty cycle, 
necessitating the use of larger injectors (above). 


A look at programmable 
fuel injection control 


Australia leads the world in the production of 
cheap, fully-programmable engine management 
units. Used in both racing and high-performance 
road applications, these ECUs can be programmed 
to control both ignition advance angle and fuel 


injector pulse width. 


By JULIAN EDGAR 


The ease with which changes to 
injector pulse width can now be made 
means that air/fuel ratios can be ex- 
actly as desired in any part of the load 
and engine speed spectrum. But what 
ratios should be used? The complex- 
ity of injector flow rates and the duty 
cycle implications mean that there 
are traps present for the unwary! 

The proportion of air and fuel that 
is mixed together to form the combus- 
tible mixture is generally referred to 
as the air/fuel ratio. In practice, ap- 
proximately 14.7kg of air is required 
for the complete combustion of 1kg of 
petrol. Another way of expressing this 
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relationship is to say that about 10,000 
litres of air is needed to burn just one 
litre of petrol! 

However, this so-called “stoichio- 
metric ratio” is not maintained under 
all engine operating conditions. The 
maximum torque and the smoothest 
operating conditions are experienced 
when a rich mixture of around 13:1 is 
used — an air/fuel ratio characterised 
by excessive exhaust emissions and 
high fuel consumption! Taking this 
further, the extreme rich mixture limit 
for a petrol spark ignition engine is 
about 7.5:1, while the lean limit for 
conventional engines is about 19:1. 


In order that catalytic converters 
can work with maximum effective- 
ness, current engines use a stoichio- 
metric mixture for most of the time. 
This is accurately achieved by the use 
of closed-loop control based on an 
exhaust gas oxygen sensor. 

However, maintaining stoichio- 
metric mixtures at all times would 
limit power, prevent adequate cold 
engine performance, increase emis- 
sions and reduce fuel economy. Be- 
cause of this, mixtures other than 
stoichiometric are used at large throt- 
tle openings, during warm-up and 
during over-run conditions. 

The air/fuel ratio which gives best 
results is influenced more by engine 
load than any other factor. Adam Allan 
(of Adelaide's Allan Engineering) is 
very experienced in tuning programm- 
able engine management units for both 
race and road use. Taking the exam- 
ple of a turbocharged 2-litre engine, 
he suggests that the appropriate air/ 
fuel ratio would be about 16-14:1 at 
the extremely low load of -50kPa mani- 
fold pressure, 14-12:1 (depending on 


the torque output of the engine) at 
OkPa , and about 12:1 at full load of 
+50kPa boost. 

Other factors influence this rela- 
tionship, with a standard VL Commo- 
dore Turbo using an extremely rich 
mixture of 10:1 at full throttle. The 
ECU has been programmed in this 
way probably so that there is a safety 
margin if the injectors become partially 
blocked or poor fuel is used, etc. 


Injector control 


Notwithstanding the changing air/ 
fuel ratios and differing engine 
efficiencies at different loads, the 
amount of fuel used increases in pro- 
portion with the power output. In this 
respect, a fuel injected engine and 
one equipped with a carburettor are 
similar — more power means more 
fuel. However, a carby engine uses a 
continuous flow mechanism, whereby 
the fuel and air are being constantly 
mixed. On the other hand, in an elec- 
tronically fuel injected engine, the fuel 
and air are mixed in the intake ports 
in a series of spurts; ie, the fuel is 
added to the air only when the injec- 
tor is open. 

The pulse width — or time that the 
injector is open — is measured in mil- 
liseconds. This determines the amount 
of fuel which flows from the constant- 
pressure injector. In practice, the in- 
jectors must operate quite rapidly. At 
6000 RPM, for example, the engine’s 
crankshaft is rotating at 100 times per 
second. This means that the maxi- 
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Fig.1: the maximum pulse width that can be 
100 specified is dependent on the engine speed, 
if duty cycles of 100% are to be avoided. If 


there is one injector pulse per rev (the most 
common configuration), the pulse width 
80 cannot exceed 10ms at 6000 RPM. 
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mum time available for the injection 
operation to occur during a single 
crankshaft revolution is 0.01 seconds, 
or 10 milliseconds. 

If the pulse width is 8 milliseconds 
— and the injector fires once per en- 
gine revolution — then the injector 
will be open for 8/10ths of the avail- 
able time. This ratio is expressed as 
an 80% duty cycle. If the duty cycle 
reaches 10096, as it would with an 
injector pulse width of 10ms at 6000 
RPM, then the injector will be held 
open continuously. 

Fig.1 shows the relationship be- 
tween a 100% duty cycle, the engine 
speed and the firing frequency of the 
injector. 

Once a duty cycle of 10096 is 
reached, no further fuel can be added 
to the engine by the injectors (at least, 
not without changing the fuel pres- 
sure!). A further increase in the en- 
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gine load would then result in an in- 
crease in the air/fuel ratio, giving rise 
to a possibly damaging lean-mixture 
condition. In this situation, larger in- 
jectors would need to be fitted. 

However, the use of large injectors 
means that the precision with which 
fuel can be added at low loads suffers. 
A large injector will not be able to 
respond to very small pulse widths as 
accurately as a smaller injector, with 
inaccurate metering at low loads re- 
sulting in poor driveability and ex- 
haust emissions. As a result of this, 
manufacturers often specify injectors 
which reach an 80-9096 duty cycle 
figure during full power operation. 

Note that while the duty cycle 
reaches its peak at the highest power 
output, the same is not true of injector 
pulse width. The greatest pulse width 
applied to the injectors is usually 
achieved at peak torque. 


Fig.2: the Haltech 
E6 injector pulse 
width QuickMAP 
is configured in 
500 RPM 
increments over 
the engine speed 
range using just 
four input figures. 
Further tuning is 
then necessary to 
obtain ideal air/ 
fuel ratios. 
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Fig.3: while the injector duty cycle is greatest at peak power output, the 
maximum injector pulse width normally occurs at peak torque, where the 
greatest amount of air and fuel is ingested in one stroke. This graph shows the 
injector pulse width for a turbocharged 2-litre engine in which the peak torque 


occurs at 4000 RPM. 


To explain, the peak torque figure 
ofan engine is reached when the great- 
est force on the piston is realised. 
This is associated with the maximum 
ingestion of air, which in turn requires 
the maximum amount of fuel per en- 
gine cycle. In a conventional piston 
engine, the peak torque value often 
occurs over only a very small portion 
ofthe wide-open throttle engine speed 
range. It is here that the maximum 
injector pulse width is required. 
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Fig.4: the fuel map for а 50kPa boost turbocharged engine. 
Note the small variations in the injector pulse widths at 
light load (-50kPa) conditions. This is necessary to ensure 


good driveability at light loads. 
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system, Haltech — a major manufac- 
turer of programmable ECUs — uses a 
proprietary QuickMAP approach to 
programming. This allows the very 
quick production of rough fuel maps 
for the whole load and RPM range. 
The QuickMAP process requires the 
input of the following parameters: 
(1). Idle injection pulse width; 
(2). Full load injection pulse width; 
(3). Fuel percentage decrease at 2000 
RPM; and 
(4). RPM at which peak torque occurs. 
From this data, the software calcu- 
lates approximate fuel maps for all 


BASE FUEL DELIVERY 


| 


100 


loads at 500RPM increments through- 
out the engine’s speed range. 

Fig.2 shows an example of a fuel 
map for a turbocharged engine which 
has been calculated by this QuickMAP 
approach. Note that this map is for 
different loads (the horizontal axis 
shows manifold pressure) at a con- 
stant engine speed, and so injector 
pulse width increases in proportion 
to increasing load. 

Fig.3 shows the injector pulse width 
necessary for full load at different en- 
gine speeds. These figures were de- 
vised for an engine which had peak 
torque occurring at 4000 RPM. As a 
result, the maximum injector pulse 
width occurs at that engine speed. 

While the QuickMAP approach al- 
lows the speedy production of ap- 
proximate fuel maps, fine tuning is 
vital for optimal engine performance. 
Fig.4 shows a modified 3500 RPM 
QuickMAP which was produced by 
Paul Keen of Adelaide's Darlington 
Auto Tune for a Nissan FJ20 turbo- 
charged engine. On this particular car, 
the maximum boost pressure was 
50kPa (the position of the ‘active’ black 
bar), making it unnecessary to tune 
for loads greater than this figure. 

Note the subtle variations in injec- 
tor pulse widths which have been 
made, especially at loads around 
-50kPa. These low manifold pressures 
are obtained in cruise conditions 
around urban areas. The fine tuning 
is necessary because poor driveability 
at these throttle openings is very no- 
ticeable. 

Fig.5 shows a fuel map for a Ford 
289 V8 which uses Autronic engine 


Fig.5: this fuel map for a Ford 289 V8 was drawn from 
Autronic tabular data using Microsoft Excel® software. 
The peaks and troughs are due mainly to resonances in 


the intake and exhaust manifolding. 


Fig.6: a coolant temperature correction chart. It can be 
regarded as equivalent to the choke in a carburettor 
engine. Note that the mixture is leaned as the coolant 
temperature rises. 
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Fig.8: the fuel injectors react more slowly as the battery 
voltage declines and this is countered by increasing the 
injector pulse width. 


management. This engine was tuned 
on an engine dynamometer equipped 
with extensive data gathering equip- 
ment and the resulting fuel map 
shows a number of “peaks” and “val- 
leys”. These occur mainly because of 
resonances in the exhaust and intake 
manifolds, which reduce the effec- 
tive restriction at certain engine 
speeds and gas flows. 

Note also that the pulse width val- 
ues do not markedly decline past peak 
torque. This may be due to the use of 
relatively rich air/fuel ratios at high 
loads for this particular engine. 


Injection correction maps 


In addition to the base injector tim- 
ing which is mapped using load and 
engine speed, a series of pulse width 
correction charts are also usually em- 
ployed by programmable ECUs. 


Fig.7: the air temperature is also used to modify the fuel 
map, with +15% correction available. Notice how the 
mixture is enriched at the lower temperatures and is 
leaned as the intake air temperature rises. 
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Fig.9: the control screen for the Haltech E6 closed-loop 
oxygen sensor feedback system. The times at which the 
system works in closed-loop, the amount of correction, 
and the speed at which it operates are set by the user. 
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The Haltech engine management ECU. It can be programmed to compensate for 
coolant temperature, air temperature and the battery voltage, and has optional 


The Haltech fuel coolant chart closed-loop oxygen sensor feedback control. 
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up programmable fuel injection ECUs. 


shown in Fig.6 is an example. Effec- 
tively this map provides the equiva- 
lent of the carburettor choke. It shows 
temperature on the horizontal axis, 
while the percentage enrichment is 
shown on the vertical axis. 

By the way, the Australian-pro- 
duced Haltech system is sold around 
the world, which is why it can correct 
mixtures with temperature inputs 
down to -40°C! Each of the bars can be 
adjusted for height, depending on 


d 


Rally cars can use extensive correction maps in addition to the usual base fue 


Chassis or engine dynamometers and exhaust gas analysers are required to set 


whether the engine requires warm-up 
mixtures richer or leaner than the nor- 
mal setting shown here. 

Mixture modification according to 
air temperature is also carried out — 
see Fig.7. At cold inlet air tempera- 
tures, the fuel atomises less easily, 
while the converse is true for warm 
inlet air temperatures. During testing 
of their Formula 1 turbocharged V6, 
Honda found that an inlet air tem- 
perature of 70°C gave the best specific 


and ignition charts. Examples include enrichment of the mixture at times of low 
and high engine coolant temperatures, RPM limiting via fuel and/or ignition 
modification, and the correction of injector opening time on the basis of battery 


voltage. 
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fuel consumption. This map can be 
adjusted to give fuel economy ben- 
efits when the air inlet temperature is 
high. (Of course, the maximum realis- 
able power will be decreased at high 
inlet air temperatures.) 


Battery voltage correction 


As battery voltage decreases, the 
response time of the injectors increases 
and so a correction map is used to 
negate this potentially deleterious ef- 
fect — see Fig.8. Most, if not all, engine 
management systems have voltage 
compensation but not very many of 
them allow the user to manipulate the | 
amount of correction. In a rally or 
long distance race car, for example, 
injector opening time compensation 
could be programmed in for voltages 
lower than the 9V limit of the stand- 
ard map. This could be of benefit if 
the battery was slowly discharging 
due to an alternator problem, for ex- 
ample. 

Along with a few other programma- 
ble systems, the Haltech E6 can be set 
up to use the feedback input of an 
exhaust gas oxygen sensor — see Fig.9. 
Used only at light throttle openings, 
the system monitors the output volt- 
age signal from the oxygen sensor. 
This is normally about 1V when the 
mixture is rich and close to 0V when 
it is lean. The sensor is designed to 
change its response very quickly as 
the mixture passes through the 
stoichiometric ratio. 

Closed loop control is user-optional 
with the Haltech system and can be 
disabled if, for example, the vehicle is 
to be used in a pure race application. 
The lowest engine speed at which 
closed loop control will become func- 
tional is user-specified, with this a 
requirement because some engines 
will not idle satisfactorily with stoich- 
iometric air/fuel ratios. 

The number of cycles through 
which the engine passes before cor- 
recting the mixture can be set in the 
range from 4-10, with the default be- 
ing eight. The throttle opening angle 
after which the system will go into 
open loop is also definable, with a 
3096 figure being the default. Finally, 
the oxygen sensor reference voltage 
can be set, with the vast majority of 
sensors having a 600mV output at the 
stoichiometric air/fuel ratio. 

Acknowledgements: thanks to Allan 
Engineering (08 522 1901) and to Dar- 
lington Auto Tune (08 277 4222). sc 
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mixture disp 


for fuel injected cars 


This simple project allows you to monitor the 
fuel mixtures being run by your car. You can use 
it as a tuning tool, to help in vehicle modification, 
or simply to see the behaviour of the engine 
control module. It is based on an LM3914 chip 


and 10 LEDs. 


By JULIAN EDGAR 


One aspect which makes engine- 
managed cars very different to their 
earlier carby brethren is the use of a 
number of sensors to measure various 
engine parameters. For example, inlet 
airflow, coolant temperature and throt- 
tle position all have sensors to meas- 
ure their values. One of the most in- 
teresting sensors is the exhaust gas 
oxygen (EGO) sensor. As the name 
suggests, this sensor is mounted in 
the exhaust flow, usually in the ex- 
haust manifold. Specifically, it meas- 
ures the oxygen content in the ex- 
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haust gas (relative to air) and gener- 
ates a voltage which is dependent on 
the air-fuel mixture. It does this to 
determine whether the air-fuel ratio is 
rich, stoichiometric, or lean. 

The most commonly used EGO sen- 
sor generates its own voltage output 
which varies between zero and 1 volt. 
In round terms, if the sensor output is 
about 200mV or less the mixture is 
lean and if the output voltage is over 
800mV it is rich. However, the precise 
value of the output voltage is less 
important than its relative value. In 


other words, ‘rich’ and ‘lean’ are only 
meaningful terms when compared 
with stoichiometric ratios and the sen- 
sor has been designed so that its out- 
put changes very rapidly around this 
point. Fig.6 shows the response curve 
of a typical oxygen sensor. 
Monitoring the sensor output can 
be done with a digital multimeter but 
the response time ofthe typical multi- 
meter is too slow to keep up with 
mixture fluctuations. The mixtures 
fluctuate in a rapid rich-lean-rich-lean 
sequence as the ECM responds to the 
EGO sensor's output. Depending on 
the particular EFI system (and the 
health of the EGO sensor), this can 
occur at frequencies as high as 10Hz. 
The rapidly varying output of the 
EGO sensor means that it is easiest to 
read on a bargraph. Hence this project 
uses 10 coloured LEDs in a bargraph. 
Two red LEDs are used to indicate 
lean mixtures, six green LEDs to show 
mixtures in a normal range and two 
yellow LEDs to show rich mixtures. 


Wi 


\\ 


Above: the Mixture Meter uses just a 
single IC and three other components, 
in addition to the 10 LEDs. The two 
LEDs at the extreme left are red, the 
two on the far right are yellow and 
the middle six are green. Make sure 
that no solder bridges are formed 
between the tracks, especially at the 
IC and LED connections. 


Incidentally, depending on the appli- 
cation of the Mixture Display, you 
may wish to reduce the number of 
green LEDs and substitute more red 
and yellow ones. It is important that 
coloured LEDs be used (as opposed to 
an all-red bargraph display, for exam- 
ple), because it is far easier to see at a 
glance the mixture strength by simply 
looking at the LED colour, rather than 
its position in the display. 


Circuit details 
The circuit presented here is iden- 


1e parts layout for the PC board. Note that 
ie the 6800 resistor and a 6V or 9V _ 
LEDs before they are installed. 
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Fig.1: the signal from the oxygen sensor is monitored by an LM3914 dot/bar 
display driver in dot mode. Different coloured LEDs are used to highlight - 


the signal changes. 


tical to that featured in “Electronic 
Engine Management: Pt.5” on oxygen 
sensors, in the February 1994 issue of 
SILICON CHIP. It is based on a National 
Semiconductor LM3914 dot/bar dis- 
play driver. In dot mode, it drives the 
LEDs so that as the input voltage to its 
pin 5 is increased, it turns on progres- 
sively higher LEDs. For example, at 
the lowest input voltage, LED1 is 
alight; at midrange voltages, LED4 or 
LED5 may be lit; and at the highest 
input voltage, LED10 will be lit. 

In bar mode, the LM3914 operates 
as a bargraph display driver, turning 
on more LEDs for higher input 
voltages. Hence, for the lowest input 
voltage, only LED1 will be lit; for 
midrange voltages all LEDs up to LED4 
or LED5 may be lit; and for the highest 
input voltage, all 10 LEDs will be lit. 

The circuit is shown in Fig.1 and as 


you can see, there is the LM3914, the 
10 LEDs and little else. The 6800 
resistor connected to pin 7 (the inter- 
nal 1.25V voltage reference) sets the 
current through the LEDs, while trim- 
pot VR1 acts as a sensitivity control. 
Not shown on the circuit is pin 9 
which is left open circuit to operate in 
dot mode or connected to the +12V 
line for bargraph mode. 


Construction 


The Mixture Display is built on a 
small PC board measuring 74 x 36 mm 
and coded 05111951. The component 
layout is shown in Fig.2. 

Start the construction process by 
making sure that you can identify all 
the components and then check the 
PC board to ensure that there aren't 
any breaks in the copper pattern or 
unwanted bridges between the tracks. 
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Fig.3: this is the full-size etching pattern for the 
PC board. Check the board carefully before 
installing any of the parts. 
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The LEDs should be oriented pa that their internals look like this. If their 


connections are reversed they won't work! 


This is a Nissan 3-wire oxygen sensor. In this type of sensor, two wires provide 


power for an internal heating element, while the third wire is the signal output. 


If any are found, they should be fixed 
before proceeding further. 

Before installing any components, 
itis a good idea to check all the LEDs 
because some may be non-standard. 
Normally, one lead of a LED is longer 
than the other and this is the anode 
(marked with an “A” on the circuit). 
To check the LEDs, you will need a 6V 
or 9V battery and the 6800 resistor 
which will later be soldered into the 
PC board. Connect the resistor to the 
positive battery terminal and the 
longer (anode) lead of the LED to the 
free end of the resistor. The other LED 
lead goes to the battery negative. If the 
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LED lights, it is a standard type; if it 
doesn't, reverse the LED leads. 

If it now lights, cut a few millime- 
tres off the longer lead, making it the 
Shorter one. This way, all the LEDs 
will be similar (and correct) when 
you come to install them. If a LED still 
doesn't light, itis a dud and should be 
tossed out. 

Now install the 680Q resistor, fol- 
lowed by trimpot VR1 and the 10uF 
electrolytic capacitor which must be 
installed with correct polarity; ie, 
negative lead furthest from the LEDs. 
The LEDs are also polarised and so 
must be soldered in the correct way 


around if they're to work. With the 
board orientated so that the LEDs are 
at the top and the PC tracks are facing 
downwards, the LEDs are inserted 
with their longest wire on the right. 

Start by inserting the two red LEDs, 
which go at the lefthand end of the 
board (when viewed with the LEDs at 
the top). When soldering the LEDs 
into place make sure that a solder 
bridge isn't formed between the two 
leads, as their solder pads are quite 
close together. 

Continue with the six green LEDs 
and then the two yellow LEDs. Mak- 
ing them line up neatly will be easier 
if their leads are bent so that the LED 
bodies are hard up against the edge of 
the PC board. With all the LEDs in 
place, hold the board up to the light 
and check that the internals of the 
LEDs show that they are all lined up 
the same way. 

Next solder in the IC socket. The 
socket has a small cutout at one end 
which shows the correct orientation 
to insert the IC. The notch in the socket 
should be at the opposite end to the 
680Q resistor. Make sure that bridges 
aren't formed between the IC socket 
pins during the soldering. 

Insert PC stakes into the holes 
marked I/P, GND and +12V and solder 
them into place. Finally, insert the IC 
into its socket, making sure that it is 
in the correct way around. Now dou- 
ble check for solder bridges and make 
sure that the orientation of the LEDs, 
IC and capacitor are correct. 


Connecting the board 


The Mixture Display is powered 
from an ignition-switched +12V rail 


How does an 
EGO sensor 
work? 


There are two types of oxygen 
sensor in general use, one based on 
Zirconium Oxide (also known as 
Zirconia, ZrO.) and the other based 
on Titanium Oxide (TiO). The Zir- 
conium Oxide type is the most com- 
mon as it generates a voltage di- 
rectly and does not need to be con- 
nected in a bridge circuit. 

By the way, EGO sensors are 
also often referred to as Lambda 
sensors, from the Greek symbol X 
which is used in the equation: 

À = air-fuel ratio/air-fuel ratio at 
stoichiometry 

When the air-fuel mixture has too 
much air (ie, lean), à is greater than 
one (A > 1). Conversely, when the 
air-fuel mixture has too much fuel 
(ie, rich), à is less than one (A < 1). 

Fig.4 shows the cross-section of 
a typical zirconia EGO sensor. In 
essence, this uses a thimble-shaped 
section of zirconia (a ceramic-like 


material) with platinum 


and outside. 

The EGO sensor actu- 
ally generates a voltage 
due to the vastly different 
concentrations of oxygen 
ions at either electrode. 
Oxygen ions are nega- 
tively charged. The zircon- 
ia has a tendency to at- 


they accumulate on the 
surface just inside the 
platinum electrodes. The 
platinum electrode ex- 
posed to air has a much 
higher concentration of 
oxygen than the exhaust 
electrode and therefore it 


which could be accessed from the fuse 
panel or another switched device (like 
the radio). Connect this rail to the 
*12V pin on the board and connect 
the GND pin to chassis. Make sure 
that these wires are connected the 
right way around otherwise you will 
damage the IC and possibly the LEDs 


electrodes on the inside 1000 


Vo (mV) 
© 
© 


tract the oxygen ions and 400 


BUSHING 
(ELECTRODE) 


EXHAUST GAS 


ZIRCONIA PIPE EXHAUST MANIFOLD 


Fig.4: cross-section of a typical zirconia EGO sensor. 


POROUS 
PROTECTIVE 
OVERCOAT EXHAUST GAS 
ELECTRODE 
+ 
Vo 202 
е ELECTRODE 


AIR 
Fig.5: the inside platinum electrode is 
exposed to air while the outside is 
exposed to the hot exhaust gas, via a 
porous protective layer. 


HYSTERESIS 


too. The final connection is to the 
signal output of the oxygen sensor. 
Oxygen sensors are commonly 
available in single or 3-wire configu- 
rations. If your car is fitted with a 
single-wire sensor, simply connect the 
signal lead from the Mixture Display 
to this wire. Don’t disconnect the oxy- 


TERMINAL SUPPORT 
(LEAD WIRE INSULATION) 


LEAD WIRE 


SPRING 


becomes electrically negative. 

In practice, the air electrode is 
connected to chassis and so the 
exhaust electrode is positive. The 
magnitude of the voltage depends 
on the concentration of oxygen ions 
in the exhaust gas and the tempera- 
ture of the sensor. 

Fig.6 shows the sharp response 
of a typical EGO sensor as the air- 
fuel mixture varies from rich to lean 
and back again. Note that the re- 
sponse is slightly different from rich 
to lean than from lean to rich. The 
difference is the hysteresis of the 
sensor. 


Fig.6: the voltage output 
of the sensor changes 
very quickly around the 
stoichiometric mixture 
point. This means that 
mixtures which are only 
a little rich or lean can 
be easily seen. This 
sensor response is 
obtained at operating 
temperatures of 360°C 
and above. | 


gen sensor output from the vehicle 
ECM; instead wire the Mixture Dis- 
play in parallel. The easiest way of 
doing this is to access the EGO sensor 
wiring near to the sensor itself. Pusha 
pin right through the centre of the 
lead and bend it over and twist the 
leads together. This way, the integrity 
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This is single-wire oxygen sensor. This wire connects directly to the Mixture 


Display’s I/P lead. 


If you want to be rea ly fancy, the Mixture Display can be integrated into the dash 


of the car. Here the LEDs have been positioned so that their layout reflects the 
shape of the response curve of the oxygen sensor. The panel replaced one of the 
dash vents and the LEDs have been connected to the PC board by flying leads. 


of the oxygen sensor lead is preserved. 

Now solder the Mixture Display sig- 
nal lead to the pin, making sure that 
you don’t damage the lead’s insula- 
tion. Wrap the join with good quality 
insulation tape. 

If your car’s sensor is the 3-wire 
type, then a little more detective work 
will be needed. The extra wires found 
in this type of sensor are to power an 
internal heater, which brings the sen- 
sor up to temperature faster than solely 
by heat transfer from the exhaust gas. 
With the car running and up to operat- 
ing temperature, one wire will be 
+12V, another OV and the final wire 
0.4-0.6V. It is the latter which is the 
EGO sensor output and this must be 
connected to the I/P terminal on the 
Mixture Display board. 

Incidentally, if yours is a 3-wire 
type, you can also access the other 
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two EGO sensor wires for the power 
supply to the Mixture Display, run- 
ning three wires to the PC board from 
the oxygen sensor, rather than just the 
single signal wire. 

With the car running, the Mixture 
Display should light some of its LEDs. 
If the EGO sensor is still cold, the 
‘lean’ red LED may be the only one to 
light but as the sensor comes up to 
temperature, other LEDs will also 
light. With the sensor up to tempera- 
ture, a blip on the throttle should cause 
the lit LED to run up and down the 
scale. 

If all the LEDs light at once — and 
there is a burning smell coming from 
the display — switch off the ignition 
immediately and check the orienta- 
tion of the IC. If no LEDs light, check 
the polarity of the power supply wir- 
ing and if you find that you had 


wrongly connected the Mixture Dis- 
play, buy another IC and try again! If 
one or two LEDs fail to light, check for 
solder bridges between their leads. 


Using the mixture display 


There are two ways of calibrating 
the Mixture Display: (1) on the road; 
and (2) on a chassis dyno. The easiest 
is on the road, although note that this 
won't be appropriate in a car which 
has already been highly modified. 

With an assistant in the passenger 
seat and with the engine up to operat- 
ing temperature, drive at a constant 
speed, say 60km/h, with a steady throt- 
tle opening. The lit LED should start 
oscillating up and down the display, 
as the ECM makes the mixtures alter- 
nately rich and lean in closed loop 
operation. Adjust trimpot VR1 so that 
the oscillations in either direction are 
symmetrical around the middle LED. 

Now, use full throttle and watch 
what happens to the Mixture Display. 
It should instantly show a rich mix- 
ture (either of the two yellow LEDs lit) 
and this mixture should be constantly 
held. Lift the throttle abruptly and the 
display should blank, as the injectors 
reduce their flow on the overrun — 
and so the mixture goes full lean. At 
idle, the Mixture Display should again 
show the closed loop oscillations. 

If you're installing the Mixture Dis- 
play on a highly modified engine then 
in-car calibration can still be done — 
but with the proviso that the mixtures 
may be all wrong to start with. The 
safest approach with this type of car is 
to use a chassis dyno and an exhaust 
gas analyser so that the Mixture Dis- 
play can be calibrated according to 
the gas analyser's readout. 

Whether to help in tuning, to allow 
intelligent modification, or simply so 
that you can see the way in which the 
EFI computer is working, the Mixture 
Display is a cheap and effective tool. 


No oxygen sensor? 


Note that if you have an engine 
which runs on leaded petrol (either 
carby or EFI), it will not have a factory 
installed exhaust gas oxygen sensor. 
The way around this is to source a 
sensor from a wrecker and install it in 
the exhaust manifold yourself. How- 
ever, running leaded petrol will soon 
poison the sensor and so this approach 
should be used only for tuning pur- 
poses, with the sensor then removed 
for everyday use. sc 
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VK2DOB CB-80m Trans verter 


RECEIVE 


TRANSMIT 


FINE 
TUNE 


A CB transverter for the 
80-metre amateur band . 


Looking for an inexpensive way to get on the 
amateur bands? Do you have a 40-channel 
AM/SSB CB radio lying around? If so, you can 
build this transverter to convert the CB to the 
popular 80-metre (3.5MHz) amateur band. 


PART 1 - By LEON WILLIAMS, VK2DOB 


Many prospective amateur radio 
operators quickly lose interest when 
they look at the prices of modern ama- 
teur-band transceivers. Often, how- 
ever, they already own an AM/SSB 
27MHz CB radio which they no longer 
use. These old CB radios have a 
number of features which make them 
ideal for use on the amateur bands. 

The obvious exception to this is, of 
course, their frequency range. This is 
where a transverter can be employed. 
It's a device that converts transmitted 
and received RF signals from one band 


28 SILICON CHIP 


to another. Coupled to a CB radio, it 
can provide an effective and inexpen- 
sive way of getting on to the amateur 
bands. 

In this case, the transverter takes 
the 27MHz transmitter signal from the 
CB and converts it to a 12-watt signal 
on 3.5MHz. Conversely, on receive, it 
takes the incoming 3.5MHz signals 
from the antenna and converts them 
to 27MHz for the CB. 

A major advantage of this scheme is 
that there are no modifications to the 
CB — the transverter simply plugs in 


between the antenna socket and the 
antenna itself. Operation is simply a 
matter of selecting a channel and talk- 
ing, as the transverter has an auto- 
matic transmit/receive changeover сїт- 
cuit (this can be overridden). 

The transverter to be described has 
an output power of 12W PEP, which is 
ample during normal conditions on 
the 80-metre band. It is housed in a 
neat instrument case with aluminium 
front and rear panels and runs off 
13.8V DC. Inside the case, there are 
three easy-to-build PC boards and 
common inexpensive components are 
used throughout. 

The potential problem of ordering 
an expensive crystal for the mixing 
frequency has been eliminated by us- 
ing a novel phase locked loop (PLL) 
circuit. CB channels are spaced 10kHz 
apart and the PLL has a +5kHz fine 
tune control so that the space between 
the channels can be used. This pro- 
vides continuous coverage from 


CB 
RADIO 
27.205- 
27.405MHz 


23.705MHz 


1X 
MIXER 


ANTENNA 
3.5-3.7 MHz 


Fig.1: block diagram of the CB to 80-metre transverter. During transmit, the 27MHz signal is attenuated and 
mixed (in the Tx mixer) with the signal from a PLL frequency generator to produce a difference signal of 
3.5MHz. Conversely, in receive mode, the incoming 3.5MHz signal is mixed with the PLL signal in the Rx mixer 


to produce a difference signal of 27MHz. 


PHASE 


d 


DETECTOR 


Fig.2: block diagram of the PLL frequency generator section. The output of a 
10MHz crystal oscillator is divided by 54 to give a nominal frequency of 
185kHz. This signal is then compared in a phase detector with the divided 
output from a voltage controlled oscillator (VCO) to produce an error signal. 


3.500MHz to 3.700MHz. 

Working out what frequency you 
are on is simple. When the CB chan- 
nel selector is in the 20s, the frequency 
is between 3.5MHz and 3.6MHz. Simi- 
larly, when the channel selector is in 
the 30s, the frequency is between 
3.6MHz and 3.7MHz. This is shown 
in the channel table (Table 1). 

Apart from a mix-up in channels 
23, 24 and 25, the scheme works well. 
From 3.560MHz, the channels remain 


in sequence to 3.700MHz, with the. 


second channel digit being the 10kHz 
indicator. Note that 18 and 23-chan- 
nel CBs transceivers are not suitable 
because of their limited frequency 
range. 


Block diagram 


Fig.1 shows the block diagram of 
the transverter. When the CB radio 
starts to transmit, the relays are ener- 
gised by an RF detector circuit. This 
directs the 27MHz transmitted signal 
of about 12W to a dummy load/at- 
tenuator. A small amount ofthe signal 


is then tapped off by the drive control 
and fed to a mixer stage. 

This mixer stage also accepts a 
23.705MHz signal from a PLL fre- 
quency generator, giving a difference 
frequency of 3.5MHz on the output. 
Finally, this signal is amplified and 
the resulting 12W output fed via a 
second relay to the antenna. 

When the CB changes back to re- 
ceive mode, the RF detector de-ener- 
gises the relays and the 3.5MHz sig- 
nals from the antenna pass through 
the second relay contacts to the re- 
ceive mixer. The PLL signal is also 
applied to this mixer, however the 
output frequency this time is 27MHz. 
This signal then passes via the first 
relay and into the CB radio. 


How it works 


PLL board: Fig.2 shows the block 
diagram of the PLL section. A 10MHz 
crystal oscillator has its output di- 
vided by 54 to give a nominal fre- 
quency of 185kHz and this is applied 
to one input of a phase detector. This 


FOUT 
23.705MHz 
+5kHz 


_ Table 1 
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is the reference frequency for the PLL. 
In addition, a voltage controlled oscil- 
lator (VCO) generates a nominal 
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Fig.3: the complete circuit 
diagram for the transverter. 
Q10 and X1 form the 10MHz 
oscillator, while IC2 is the 
divide-by-54 stage. IC3 is 
the VCO, while IC4 divides 
the VCO output by 128. T4, 
D6-D9 and T5 form the 
transmit mixer and this 
drives Q4, Q5 and the two 
output FETs (Q8 & Q9). IC1 
is the receive mixer, while 
Q1-Q3 provide automatic 
relay switching. 


23.705MHz signal which is 
buffered and applied to the 
receive and transmit mixers. 
The VCO signal is also 
tapped off and divided by 
128 to provide the other in- 
put of the phase detector. 

When there is a difference 
between the two phase de- 
tector inputs, an error signal 
is produced. This error sig- 
nalis passed through a low- 
pass filter to obtain a DC 
voltage to change the fre- 
quency of the VCO, so that 
the divided frequency equals 
the reference frequency. 

In practice, the VCO fre- 
quency needs to vary from 
23.700MHz to 23.710MHz to 
cover the 10kHz spacing be- 
tween CB channels. To ac- 
complish this, the 10MHz 
reference frequency is var- 
ied between 9.9984MHz and 
10.0027MHz by a series vari- 
able capacitor. 

Let's have a closer look at 
how it works — see Fig.3. 
Q10 and its associated com- 
ponents form the reference 
oscillator. Feedback is pro- 
vided by the 220pF and 
330pF capacitors, while the 
60pF variable capacitor 
(VC1) trims the 10MHz crys- 
tal frequency. The nominal 
10MHz signal is taken from 
Q10’s emitter via a 47pF ca- 
pacitor and amplified by 
Q11 to provide a 4.5V p-p 
clock signal for IC2. This IC, 
а 4040 12-stage binary coun- 
ter, divides the 10MHz sig- 
nal by 54. 

Diodes D11-14 and their 
associated 4.7kQ resistor 
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1 plastic instrument case 
(Jaybox), 250 x 170 x 75mm 

2 binding posts — 1 red, 1 black 

1 1-2mm thick aluminium sheet, 
240mm x 155mm 

2 SO239 panel mount sockets 

14 No. 4 x 12mm self-tapper 
Screws 

10 6mm long brass spacers 

1 SPDT toggle switch (S1) 

2 TO-220 insulating washers and 
bushes 

1 in-line fuse holder 

1 ЗА fuse 

1 knob 


PLL BOARD 

1 PLL PC board 

1 10MHz crystal (X1) 
3 PC pins 

1 25mm brass spacer 
1 5mm former and F29 slug 

1 plastic tuning gang (160pF + _ 


form an AND gate. In operation, the 
diode anodes remain low until the 
count reaches 54. At this point, the 
anodes go high, the counter is reset 
and the process starts again. 

IC3 is a 4046 PLL but only its phase 
detector section is used. This is an 
edge-triggered type, which is impor- 
tant because the signal from pin 2 of 
IC2 does not have an equal mark/ 
space ratio. 

Pin 3 is the other input to the phase 
comparator, while the output is at pin 
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PARTS LIST 


2 100pF ceramic 
3 47pF ceramic 
1 22pF ceramic 


Resistors (0.25W, 5%) 


3 47kQ 1 1kQ 

2 22kQ 2 5600 
3 10kQ 2 4702 
3 4.7kQ 3 2200 
1 2.2kQ 11500 
1 1.5kQ. 11000 


MIXER BOARD 

1 mixer PC board 

1 SPDT 12V relay (RLY1) 

5 5mm coil assemblies with F16 
slugs 

3 2-hole F14 ferrite balun formers 

11 PC pins 

1 1000 horizontal trimpot (VR1) 


Semiconductors 
1 NE602 mixer IC (IC1) 


13. This output pulses low or high, 
depending on which way the follow- 
ing VCO stage needs to be directed. 

Note that the output pulses from 
IC3 are low-pass filtered to produce 
the DC control voltage. The filter val- 
ues were determined during develop- 
ment and ensure quick locking and 
low phase noise. When the loop is in 
lock, the steady-state DC voltage across 
the 100uF capacitor is 2.5V. This DC 
control voltage is applied to varicap 
diode VC2 via a 47kQ resistor. 


2 4.7kQ 2 1000 1W 
2 1kQ 2220 
16800 2150 
1468001W 2100 
15600 

PA BOARD 


1 PA PC board 

1 SPDT 12V relay (RLY2) 

1 6-hole ferrite bead 

2 2-hole F14 ferrite balun 
formers 

3 T-50-2 Amidon toroid core 

10 PC pins 

1 1kQ horizontal trimpot (VR2) 


Semiconductors 
1 BD140 PNP transistor (Q6) 

1 BC327 PNP transistor (Q7) | 
2 IRF510 power FETs (Q8,Q9) 
11N4004 diode (D10) _ 
_1 6.2V zener diode (203) 


Q12 is the 23.705MHz VCO and its 
frequency of operation is determined 
by L5, VC2 and several associated ca- 
pacitors. The output of the VCO is fed 
to emitter follower Q13 and then goes 
in two directions: (1) to the output 
buffer (Q14 & Q15) which supplies 
around 15mW to the mixers; and (2) 
via a 47pF capacitor to Q16. 

Q16 amplifies the VCO signal to 
around 4V p-p to drive the clock in- 
put of IC4. This IC divides the VCO 
frequency by 128. The output appears 


can develop the output 
power required. 

In summary, the PLL fre- 
quency generator circuit ef- 
fectively multiplies the 
10MHz crystal oscillator fre- 
quency by the ratio of the 
two dividers — ie, 128/54 or 
2.37037 — to obtain the out- 
put frequency of 
23.705MHz. There are two 
points to note about this. 
First, to obtain the required 
10kHz shift in the VCO fre- 
quency, we only need to 
move the oscillator fre- 
quency by 4.2kHz. Second, 
any drift in the reference os- 
cillator will be multiplied 
by 2.37037 in the VCO. That 
is why polystyrene capaci- : 
tors are specified in the 
10MHz oscillator circuit. 

Mixer board: Let’s now 
take a look at the mixer 
board circuitry. In the re- 


Fig.4: the parts layout for the mixer board (groundplane not shown for clarity). The 12 
680Q resistors are mounted vertically on the board and need about 5mm of lead left 
above the groundplane so that they can be soldered to the top and the bottom. The tops 
of these resistors are then soldered to a small piece of blank PC board and a lead run 
from this board back to the main mixer board — see photo. 


at pin 4 and is applied to the second 
phase detector input of IC3. Note that 
IC2 and IC4 must be high-speedCMOS 
(HC) types because of the clock fre- 
quencies involved. REG1 provides 


+5V to the logic circuits, while REG2 
is "jacked up" to 8.5V to power the 
VCO and it's Q13 buffer. 

The output buffer stage (Q14 & Q15) 
is fed directly from +13.8V so that it 


ceive mode, the signals from the an- 
tenna are first passed via the NC (nor- 
mally closed) contacts of RLY2 to a 
bandpass filter stage based on T3 and 
T2. These reject strong out-of-band 


SHIELD 


SHIELD - 


Fig.5: the parts layout for the PLL board (groundplane 
not shown). Be sure to solder component leads to the 
groundplane where the copper comes right up to the 
edge of the hole. 


Fig.6: the parts layout for the power 
amplifier board (groundplane not 
shown). Make sure that the two power 
FETs (Q8 & Q9) are correctly oriented. 
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WINDING 


SIZE ENAMELLED 
COPPER WIRE 


TI 


15-23 


BASE DIAGRAM 
TOP VIEW 


L1 
2T, 0.4mm ENAMELLED 


COPPER WIRE 
T4 
L2, L3 AND L4 6 TRIFILAR TURNS 
21T, 0.7mm ENAMELLED 0.4mm ENAMELLED 
COPPER WIRE COPPER WIRE 


17, 18 
6 BIFILAR TURNS 
0.4mm ENAMELLED 
COPPER WIRE 


19 
PRIMARY: IT, BRAID 
SECONDARY: 3T HOOK- 
UP WIRE 


Fig.7: here are the winding details for the various transformers and coils. 
Further details on the winding procedures are given in the text. 


signals and are tuned to provide a flat 
passband across the 80-metre band. 
The secondary winding of T2 is 
connected to the balanced input pins 
ofthereceive mixer. This stage is based 
on IC1, an NE602 mixer IC. A 10pF 
capacitor limits the VCO signal to 
around 500mV p-p at the external os- 


This close-up view shows what's inside the shielded secti 


cillator input (pin 6). 

The output of the mixer appears at 
pins 4 & 5 and is tuned to 27MHz by 
T1 and its parallel 22pF capacitor. 
The secondary winding of T1 then 
couples this signal via a 220pF ca- 
pacitor and the NC contacts of RLY1 
to the CB radio socket. Diodes D5 and 


on on the mixer PC 


board. The 12 680Q attenuator resistors are at the far left, while relay RLY1 is 
at the centre. Note that this shielded area is normally fitted with a metal lid. 
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D6 are included to protect IC1 from 
high-level RF as the relay changes 
from receive to transmit. 

Lets now consider what happens 
in the transmit mode. During a trans- 
mission, about 12W PEP is present at 
the CB socket and a small portion of 
this is passed to the RF detector (D1 & 
D2) via a 10pF capacitor. This RF de- 
tector in turn charges the 0.1uF and 
4.7uF capacitors, thereby turning Q1 
on and Q2 off. As a result, Q2's collec- 
tor voltage, which is normally at about 
2V, goes high. 

When Q2’s collector reaches about 
7V, ZD1 conducts and provides base 
current for Q3 which turns on and_ 
energises the two relays (RLY1 & 
RLY2). D3 is there to protect Q3 from 
any voltage spikes that may be gener- 
ated by the relay coils. When there is 
no RF, the 4.7uF capacitor discharges 
via the 22kQ resistor and the base of 
Q1. This produces a delay in the relay 
releasing and eliminates relay chatter 
in between words. 

If the delay needs to be increased, 
it's simply a matter of increasing the 
22kQ resistor. Conversely, the 22kO 
resistor should be decreased if the 
delay proves to be too long. 

Switch S1 is the Rx/Tx switch. In 
the Rx/Auto position, the circuit au- 
tomatically switches to transmit mode 
in the manner described above. Con- 
versely, in the Tx position, the circuit 
remains in transmit mode at all times 
and this can be used to prevent the 
relays from switching if there are long 
pauses between sentences or words. 

When RLY1 energises (ie, its nor- 
mally open contacts close), the signal 
from the CB is applied to a resistive Pi 
attenuator. This dissipates the bulk of 
the power in the 12 6800 1W resistors 
wired in parallel. The two other arms 
of the attenuator are made up of two 
parallel 6800 resistors and a 1000 
resistor in parallel with a 1000 trim- 
pot (VR1). This trimpot is used as the 
drive control and varies the power 
delivered to the transmit mixer. 

Note that a 100Q 1W resistor is also 
connected across the relay contacts. 
While this may seem odd, it is in- 
cluded for a very specific reason. 

It was found during development 
that some CBs produced a spurious 
signal if the relay de-energised while 
the push-to-talk (PTT) button was held 
down (ie, if there was no speech in- 
put). This caused the RF detector to 
energise the relay again and if the PTT 


VK2D0O08 ciH-80m Transverter 


ARCHIVE 


А 
THA МІТ 


This view shows how the three PC boards аге arranged inside the case. The 
power amplifier board is at top right, the PLL board at bottom right and the 
mixer board at left. Note that the lid has been removed from the shield at top 
left on the mixer board, so that the attenuator components can be seen 


was not released, the relay would chat- 
ter. The 1000 resistor across the relay 
contacts eliminates this problem by 
maintaining a resistive load for the 
CB. On the downside, there is some 
attenuation of the received signal but 
this is of little consequence. 

The transmit mixer is a balanced 
ring type made up of transformers T4 
and T5 and diodes D6-D9. It was cho- 
sen because of its strong signal per- 
formance and the fact that we do not 
require gain at this point. 

The PLL signal at 23.705MHz is 
injected into the centre tap of T5 via a 
0.1uF capacitor, where it is mixed with 
the 27MHz drive frequency. The re- 
sulting 3.5MHz difference frequency 
is then fed to a double-tuned filter 
circuit based on T5 and T6, which is 
similar to the receive filter (T2 and 
T3). The filtered low-level 3.5MHz 
signal is then amplified by two identi- 
cal broadband amplifiers based on Q4 
and Q5. These two stages have consid- 
erable negative feedback to ensure sta- 


ble and predictable performance. They 
deliver around 100mW to the final 
amplifier stage. 

Power amplifier board: The remain- 
der of the circuitry is accommodated 
on the power amplifier board. Tran- 
sistors Q6 & Q7 provide the transmit/ 
receive switching. When the TX-bar 
line from Q3 is high (ie, Q3 is off), Q6 
is turned off and so Q7 turns on. Q7 
then supplies power to the receive 
mixer (IC1) on the mixer board. 

Conversely, when the TX-bar line 
goes low, transistor Q6 turns on and 
Q7 turns off. Q6 now supplies power 
to the transmit driver stages (Q4 & Q5) 
and to bias trimpot VR2. Zener diode 
ZD3 is included to ensure that the 
bias voltage does not vary during trans- 
mit. 

The output devices consist of power 
FETs Q8 and Q9, which are connected 
in parallel. Their gates are DC biased 
to around 3.8V by VR2 and this re- 
sults in a typical quiescent current of 
200mA per device. A 100 resistor is 


FINE 
TUNE 


placed in each gate lead to prevent 
instability. 

Immediately following the output 
pair, transformer T9 couples the sig- 
nal to a low-pass filter consisting of 
L2, L3, L4 and six 820pF capacitors. 
When viewed on a spectrum analyser, 
all harmonics and spurious compo- 
nents were at least 55dB below the 
wanted signal. Relay RLY2 switches 
the antenna between the receive mixer 
(during receive mode) and the output 
low pass filter (during transmit mode). 

Power for the circuit is derived di- 
rectly from a suitable 13.8V supply. A 
3A fuse is included in the supply lead 
as a precaution against short circuits. 


Construction 


This design is built on three dou- 
ble-sided PC boards. On each of these, 
the top side carries a continuous cop- 
per groundplane except for clearances 
around most of the component holes. 
However, some component leads must 
be soldered directly to the ground- 
plane. These leads will be obvious 
since the groundplane copper will 
come right up to the edge of the holes. 

The exceptions here are the electro- 

continued on page 39 


NOVEMBER 1995 35 


LTRONICS COMPONENTS 


For Ultra Quick delivery 
Phone Order on 1-800 999 007. 
Jetservice Delivery - next day all capital 
cities and suburbs, please add 24 - 48 


hours for country clients. 
Regards, Jack O’Donnell, Managing Director 


1/0 Adaptor Kit for PC's 


(See EA July ’91) 

Using this module you can computer control all kinds of 

things such as security systems, stage lighting, model rail- 

ways, watering systems etc. The unit simply connects to a % 

standard RS232C serial port on any PC. Features 8 digital 

inputs controlling 8 outputs. A simple addressing systems allows multiple units to be 
“daisy chained” from a single RS232C port, expanding the number of inputs and outputs 
up to 64. 


K 2850 Seo 
Input Buffer & Relay Driver Kit 


(See EA Feb '89) This is a companion kit for our /О 
Adaptor kit (K 2850). It has four relay outputs and eight opto- 
isolated inputs. This kit contains all parts necessary to construct both the input and out- 
put stages and even gives basic information on 240 volt triac controlling. As there is no 
professional software available for these items, a Qbasic program listing is supplied to 
help you complete your s 1 Я 
project. 
K 2852 


$34% Beers 
Alphanumeric LCD Module Kit 


(See SC May '93) Using an alphanumeric LCD display 
board is not as hard as you may have thought. This 
kit is certainly the easiest way of learning 
about these devices. Simply connects 
straight to your printer port of your 
PC. N.B. requires software. 


K 2825 S39?5 


K 2827 3.5" PC Software Disk $14.00 


(09) 328 3487 


Combined, 
the K 2850 & the K 2852 
Allow You to Switch 
Appliances On and Off with 
Your Computer! 


S Fax Order Line 


evs your car's engine is doing at 100km/h or at any 
speed for that matter? This digital tachometer will tell 
you. It works with all ignitions from Kettering to Hall 
ffect systems and with 4, 6 and 8 cylinder cars. This new 
tachometer features a bright 4-digit readout that indicates 0-9900 RPM 
with a resolution of 100 RPM. This unit will work with just 
about any ignition system. Only three connections are 
required to connect the unit to your car: one to the negative 
terminal of the coil and two for power (+12V and GND). 


K 4320 $ 3 2. 
90 Second Message 
Recorder Kit 


„This module is fully self con- 
tained, com- 
plete with 
pause /start 


Suits all 4, 6, 8 
Cylinder Cars, Works 


on Kettering & Hall 
Effect Ignition Systems 


Parallel Port Stepper 
Motor Controller Kit 


(See SC Jan '94) 


‘di dins D—— If you have ever 
| TN CE ПЕЛЕ wanted to experiment with stepper motors 
Ы d ane Е and then this kit is ideal. It plugs directly into any 
к? Рауза uton. 1 E standard printer port and can control two 
шеден ушш шш ше for SEINE dur stepper motors as standard, but can be cas- 
plays, al systems, monitoring Systems. caded to control up to eight stepper motors. 
Public address systems etc. Powered from Requires external 12 Volt power supply. 


an external 6V DC supply. Even if power is 
K 2830 $ 4 © ВӘ 


removed the message will not be lost. 
K 2832 Software to Suit 3.5" Disk $14.95 


K 9570 Was $95, Now $7 5 


Model Train Control Kit with 
Simulated Inertia 


те Лу кетт 


кво 
Tran Cortrofier 


(See EA Nov '95) This simple, low-cost model train _ Аи 
controller uses a very efficient phase control system to regu- _ 

late the speed of your model train, giving better load-speed regulation. 
It also simulates inertia and momentum, making the train run much 
more realistically. A worthwhile addition to almost any model railway 
layout. Operates from a 6-18 V AC plug pack or from your existing AC 
train supply. 


K 8010 $ 2. 9 mu 
Induction Loop Pickup Kit 


(See EA Oct '95) Here is a novel way to listen to the television, CD etc 
with headphones but without long wires back to the set. Handy for 
listening to TV in bed, or for getting ‘that little bit more volume’ with- 
out irritating other members of your family. This works on the same 
principal of induction loops for hearing aids. Simply set up by laying 
cable around the ceiling or floor of the room. Full details supplied. 
Receiver can fit in pocket or clipped onto belt. Does not include ear- 
phones. 


K 5200 $ 2 4 — 
Digital Storage C.R.O. 


Adaptor for P.C.’s Kit 


(See 
EA Jan 
'93) 
This 
great 
kit 
enables 
a P.C. 


Economy Dual Rail 
Power Supply Kit 


Especially designed for the experimenter. 
No mains wiring required as the supply 
uses a 16V AC 1 amp plugpack. Outputs 
include 11 switch selectable dual rail volt- 
ages - 1.25V, 1.5V, 3V, 4.5V, 5V, 6V, 7.5V, 
9V, 12V, 13.5V and 15V. Features on/off 
load switch, and drop out indicator. Up to 
500mA of current available. Supplied com- 
plete with screen printed case. 


K 3240 Normally $3955 


This Month Only $ 2 9 


segments of interest then save them to disc. 
The unit has 32K of storage memory and a 
sampling rate of over 600K samples per sec- 
ond. Input level of up to 2.5 Volt. Full sam- 
pling rate between 15K s/s to over 600K 
s/s. Input impedance of 1M ohm. 


K 2805 Normally $63”, 


This Month Only $55 


K 2812 PC 3.5" Disk Software to Suit $29.95 


Spot Low Distortion 
Cable Checker Sinewave Oscillator Kit 


(See SC 
D December 

Kit эр 
This fantas: 

See EA Nov '94) Fantastic tic sinewav 

ог checking coaxial and oscillator 

hielded cables. All you features 

eed to do is connect both super low 

"ends of the cable to the tester distortion and high 


put. It has three selectable frequencies and 
an output level control. Ideal for building 
and testing audio and speaker projects. 3 
switch selectable frequencies at 100Hz, 1kHz 
and 10kHz. 2V RMS output, less than 
0.00496 distortion, Variable level output. 


K 2545 Was $595, Now $4 5 


M 9125 16V AC Plugpack to Suit $17.95 


па press the button. One of four LEDs 
will light to instantly indicate cable status. 
Indicators include okay, inner wire open, 
outer shield open or inner - outer short. 
Includes BNC and RCA input sockets. A 
brilliant addition to your electronic tool kit! 
Supplied compete with silk screened case. 


K 2568 $ 1 8-25 


1-800 999 007 PERTH (09) 328 1599 


3.75 Digit Dual Display Auto 
Ranging Digital Multimeter 


One of the Best and Most Popular Meters 
We've Ever Stocked! 

This fantastic auto-ranging meter features mini- 
mum and maximum functions. Memorise an 


This Meter ; . | ZEE AA Solar Charger Multi-Purpose Solar | 
“ou Wil Charger 


1 Charges up to 4 
You Will ч 5 
Wonder How ШШ : AA Nicads 


input for later reference. Continuity and diode Vou Ever by simply 4 _ iors ОДЖА ДА. 
check. Can measure АС voltage and frequency Managed placing Cor es ам БАНЫН еза { 
simultaneously. Capacitance test 4nF to 40uF. Without in the шее a 
Frequency check 10Hz to 120kHz. Transistor Önel sunlight. h SENE à T4 

gain check for both NPN and PNP transistors. Will t RUE m p 

41 segment analogue bargraph, stopwatch function, 10 charge 1 battery in 2 н. ae а 
amp fuse protection and full 2 year warranty. Relative to 3 hours, 2 batteries in 4 to 6 = 


sampling displays either % or actual value difference of 
the current input compared to a memorised input. Auto 
power off. Large 16mm 3.75 digit display with bar- 
graph. 


Please call us or a full specification sheet. 


Q 1045 $ 1 79 
Inner Ear Phones 


In our opinion, these very rugged, bril- 
liant reproduction earphones compare 
very favourably with the Sony yet at a 
fraction of the price. The set comes com- 
plete with gold plated right angle 3.5mm 
plug and “wind up” carry case. Fantastic 
for personal stereos, video cameras etc. 


hours, 3 batteries in 7 to 10 hours and 4bat- А Mad Normally 
teries in 10 to 14 hours with full sunlight. $2955 


А 0230 Normally $16, THERE $ 25 


wema BAO Wireless Door Chim 
Car Voltage Adaptor A nifty wireless door- i 


This handy unit simply beli with ren oS 
2 p er. The attractive slim- 
plugs into your car's 


4 _ cigarette lighter socket foe tranne cium 


and petol Суз mounts onto the front 
саш door frame/ wall etc, 

5e cable 3, while the receiver can be 

ii 45,6, placed anywhere inside (up 

8 5 9 and ‘030m away). The receiver 


12V DC at up to 800mA. Includesa {corporates an inbuilt clip to 
1 $195 range of output plugs, Reversible mount onto the wall etc, can stand on a desk or you 
C 9005 Normally t p de a 7 can even carry it around with you. Transmitter 
$ 1 Q polarity. Great for pocket TV's etc. requires 2 x AAA batteries and the receiver requires 
This Month Only M 8150 Normally $1675 2 x AA batteries. 


j Sola & Battery Powered AM/FM Radio This Month Only B O Aos $ i RO 


" 
Fantastic for sports fans and lovers of the great outdoors! No need to worry 24 H ur Timer Manufacturer as Those Sold by Major 
about batteries next time you go to the cricket or out gardening etc. Inbuilt Hardware Stores & Super Markets! 


solar cells will charge the internal nicad battery. Will automatically use a Programming is done by simply inserting the supplied pins into the 
standard (non-rechargeable) AA battery should the nicad run out (ie. night appropriate time slots. On and off times are in multiples of 30 minutes. 


i time use). Supplied complete with earphones! Includes manual on/off switch. 
> 3 -50 
: À 2250 Normally $39, This Month Only SÍ» <2 => A 0301 Normally $265", This Month опу Ф 0 € 


These Timers Can be Used for Security, Pool Pumps & © 
eer —5olar, Dynamo & ; Heaters, Electric Blankets, Lights, Radios, Reticulation etc. 


" : 
Battery Powered AM/FM Radio SÉ 7 Day Electronic Timer 
Features: Built in solar panel and dynamo generator, can Ье @ Excellent for home security. 6 different programs can be set to activate any 
P EAE 3 4 = i == specified day of the week. All 6 programs operate independent of each 
fitted with 2 “AA” batteries (for backup at night) and pro- = А т : SEXE 
ES pasta 2 = other. With normal operation the in-built LCD digital display clearly shows the 
vision for DC external plugpack. Built in nicad backup bat- a. ; : Я 
ә Э. : J| current time and day of the week. Internal rechargeable backup battery will 
tery is charged by the radio's own solar panel. ' Эре : ` А 
maintain all program settings and current time for up to approximately 100 
A 2255 Normally $4955 This Month Only S3 Q hours in the event of a power failure. Simple to program. Includes manual 


on/off/automatic control. 16 amp at 240V AC maximum current rating. 


А 0303 Normally $49, This Month Only $34 о 
Mini Personal Alarm 


A great little personal security device. 
This device has a very loud 100dB siren. 
Small enough to fit in a pocket or handbag or 
can clip onto a belt. Simply activated by 
pulling out the pin. Unit is disarmed by re-inserting the 
pin. A must for those travelling at night. 


S 5330 $ 1 2 Эе 
12Ah Lead Acid Battery 


A L] 

: | 
pru. Bargain! 
We have scoop 
purchased a 
limited quanti- _ 
ty of 12Ah 12V 
lead acid bat- 
teries, and can 
offer them at a i о 
super bargain price. These 
units have a variety of шу $19.95 еа 


applications including or2 for $35 


aul] APIO XL] STI 


VU Panel Meters 


These quality meters are ideal 
for amplifier projects or 
replacement units. MU45 
quality class 2.5. 


Q 0528 Normally $195 


Com, 


alarm system back-up ave 
power supplies, UPS's, limus Over 50% 
emergency lights, etc. Per customer 


18v€ 97€ (60) 


SA5065 Normally valued at $3955 


1-800 999 007 PERTH (09) 328 1599 


PCB Stands 


Have you ever needed an extra hand 
when trying to build something. If so then 
these stands could be your answer. With a 
heavy and sturdy base this makes the ideal compan- 
ion for your work bench. Great for Holding Bi 
T 1450 PCB Stand SB 9:9 PCB's When 

T 1460 PCB Stand with Magnifier B1 6-75 ШЕ 


High Performance 
ГАРЫ REDBACK Dual 


b 
in IC Socket in 
Around 30 
Seconds! 


NÀ T 1450 


Australia wide in major background music 
and paging systems. They exhibit very 
high sensitivity due to the unique mag- 
net and cone arrangement. Excellent 
for extension speakers for games 


Bonus This Month - Receive a Free rooms, patios etc. 


Bench Stand Valued at $24.95 4 Input Power: 15W max • Impedance: 8 ohm 
* Freq. Response: 80Hz - 18kHz 


| a zo A 
f - - e C 2000 Normally $165 еа , C 0805 Slimline Whi 
Altronics Retail Store Perth Now This Month Buy (dues ier 
Stereo Headphones Open Extended Hours Only 2 for Less Than Ceiling Grill to Suit 
D : E Saturday - 8:30am to 5:00pm $ 45 Pair ; 
with Dynamic Mic Sunday - 12:00pm to 5:00pm Шер ot 


Mylar stereo headsets and dynamic mic CADIK Micro Je Ns B " M | ireless Mic _ $20 $29.95 


combination. Ideal for ama- 
teur radios, telephone 
receptionists etc. 
C 9055 Normally 


$54% 
This Month Only 


$45 


` : This wireless microphone will transmit to any standard FM radio | 
G as Blow Torch receiver (88-108МН2) making it ideal for lecturing, public speaking ete. 
\ Length approximately 70mm. Includes tie clip and neck cord. Hequires 
battery (supplied). _ -o 


Modular Parts Carry Case 


This unique design enables separate cases to be 
‘clipped’ into a carry handle. Each individual case is 
supplied with adjustable internal dividers allowing 
you to customise compartments to suit your ; 
equirements. 2 size carry handles are available. 
The single model H 0253 is supplied with 2 small and 1 
arge parts case. The double model H 0255 is supplied 
with 4 small and 2 large parts cases. Each parts case 
is easily removed from the carry handle. All fea- 
ture an integral hinged lid and with catches. 


Powered by and supplied with a 
re-fillable gas lighter (can also 
use the common disposable type), 
this unique blow torch burns at 
1300°C, making it ideal 
for all types of braz- 
ing and heavy duty 
Speaker soldering. With it’s 
Specifications: ergonomic design, the 
Frequency Response: ..20Hz-20,000Hz Місто Jet can be ignit- 

32 Ohm ed and used simply with 
3.5mm stereo jack, one hand. It has an in-built 

with 6.35mm adaptor piezo electronic ignition system which 

Microphone Specificatio ensures easy lighting every time. Ideal 
for the workshop, tool box, work bench 
etc. Suitable for Heavy Duty Soldering, : .95 
Frequency Response: 100Hz-15,000Hz Brazing, Silver Soldering, hobbies, ДИЕ н 0255 Single Model Was $10 
Sensitivity -80dB @1KHz Model Construction etc. ПУШ Now Only $ 7 


Plug Size:.. 95 ts, Bolts 
peu T 2490 $ 29 Comp is i à Н 0255 Double Model Was $21% Now Only $ 1 5 
omponents etc 
174 Roe St. Perth W.A. 6000 Heavy Service: All orders of 10kgs 
mor DOR eee | [ог more must travel Express 
Л -Р.О. Вох E 
Perth Business Centre WA 6849 Road—Please allow up to 7 days 


„ог delivery. $12.00 to 10kgs. $15.00 
Standard Delivery & Packing Charge: $4.00 to 500gms, $5.50 500gms-1 kg, 


MasterCard 


over 10kgs. Insurance: As with 


$8.00 1kg-5kg. Where possible we process your order the day received and virtually every other Australian 
despatch via Australia Post. Allow approx 9 days from day you post order to supplier, we send goods at consigneess risk. Should you require insurance cover against loss 
when you receive goods. or damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
| Overnight Jetservice: Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will ordering please request “Insurance”. Altronics Resellers: Chances are there is an Altronics 
process your order the day received (if placed before 2.00PM WST) and Reseller right near you—check this list or phone us for details of the nearest dealer. Blue 
despatched for delivery the next day. Country areas please allow an additional Ribbon Dealers are highlighted with a @. These dealers generally carry a comprehensive 
24-48 hours. range of Altronic products and kits or will order any required item for you. 


- COUNTRY 


ALBANY BP Electronics @ (098) 412681 BALLARAT Ballarat Electronics (053) 311947 ALICE SPRINGS Farmer Electronics (089) 522388 
Micro Electrotiics (098) 412077 BENDIGO Sumner Electronics (054) 431977 RARE n Logicware (089) 723030 
BUNBURY Micro Electronics (097)216222 MILDURA Truscott Electronics Ө (050) 258138 Aztronics @ (08) 2126212 
ESPERANCE Esperance Comm. (090) 713344 OD __ Andrew Guyatt Elect. (058) 219497 RD ач Шаа 
KALGOORLIE Golden Mile Electronics (090) 215212 2 оа, ке ета (08) 
Delsound PL® (07) 38396155 ENFIELD Aztronics @ (08) 3496340 
PORT HEDLAND Ivan Tomek Electronics (091) 732531 NEW: FINDON Force Electronics 6 (08) 3471188 
ROCKINGHAM ТУ Joe's (09) 5271806 NEWSTEAD EC Qi ras pale (07) 32541153 HOLDEN HILL Force Electronics @ (08) 2617088 
VIC -CITY WEST END B.A.S. Audiotronics (07) 38447566 LONSDALE Force Electronics Ө (08) 3260901 
: WOODRIDGE David Hall Elect. (07)38082777 SALISBURY Force Electronics 6 (08) 2830755 
All Electronic Comp. (03) 96623506 COUNTRY NSW-crrY 
TECS e ; (03) 96706474 GLADSTONE Gladstone Elect. Services (079) 724459 SMITHFIELD ERIS RAU нса е а 2671318 
CHELTENHAM Talking Electronics (03) 95842386 MAROOCHYDORE Mals Electronics @ (074) 436119 COUNTRY 
И CLAYTON TECS @ (03) 95629501 TOWNSVILLE Super Solex @ (077) 724466 COFFS HARBOUR Coffs Habour Elect. . (066) 525684 
CROYDON Truscott Electronics® (03) 97233860 TAS NLS BAY, М еве 040) M 
П пес Visi 'utors 
ERI OS n CB Dat (03) 93266035 HOBART G.H.E. Electronics Ө (002)342233 WOLLONGONG  Newtek Electronics @ 042) 271620 
| PRESTON Preston Electronics @ (03) 94840191 LAUNCESTON G.H.E. Electronics © (003) 316533 Vimcom Electronics 042) 284400 


1-800 999 007 PERTH (09) 328 1599 


The rear of the transverter carries the antenna socket, two power supply 
binding posts and the input socket (which connects to the CB radio). Note 
that the three boards are mounted on a metal baseplate. 


lytic capacitors which get their earth 
connections via the leads of adjacent 
components, which are themselves 
soldered on the top and bottom of the 
board. 

Fig.4 shows the parts layout on the 
mixer board. Install the resistors and 
PC pins first. The 12 680Q resistors 
that make up the dummy load are 
soldered vertically and need about 
5mm of lead left above the ground- 
plane so that they can be soldered to 
the top and the bottom. 

A small piece of scrap PC board is 
cut out and drilled to fit over the top 
of the resistors — see photo. The leads 
are soldered to this piece and a wire is 
soldered from it to the track under the 
board. The other 1W resistors are also 
mounted vertically on the board, as 
shown on Fig.4. 

The capacitors can be soldered in 
next. Make sure that their leads are 
kept short and be careful not to short 


any leads to the groundplane as they 
pass through the holes. Now solder in 
the relay, followed by the coils and 
transformers. Fig.7 shows the coil 
winding details. 

The tuned transformers are made 
up of a 6-pin base and former, a metal 
can and a ferrite slug. Transformers 
T1, T2, T3 and T6 each consist of two 
windings soldered to the relevant pins. 
The larger winding is wound first, 
with the second winding wound over 
it towards the bottom of the former. 

T7 and T8 are bifilar wound on F14 
ferrite balun formers. Two wires, each 
400mm long, are twisted together un- 
til there are about five twists per cen- 
timetre. The combined wires are then 
wound six times through the centre of 
the balun former — ie, up one hole and 
down the other. The ends all appear at 
the same end of the former. 

Scrape the enamel off the ends of 
the wires and identify the windings 


with a continuity tester. The start of 
one winding and the end of the other 
winding forms the centre tap. 

Transformer T4 is similar except 
that it is trifilar wound (ie, it uses 
three twisted wires). Two of the wind- 
ings are connected as before, while 
the third winding becomes the pri- 
mary. Tuned transformer T5 is a hy- 
brid combination of a standard sec- 
ondary winding with a bifilar primary 
winding wound around the top of the 
secondary. 

Fig.3 indicates the phasing of the 
windings with black dots. In each case, 
this phasing must be correct, other- 
wise the circuits will perform poorly 
or not at all. 

The tuned winding cans are sol- 
dered directly to the groundplane, 
while the balun formers mount verti- 
cally with the winding ends facing 
the PC board. When this is complete, 
install the semiconductors, making 
sure that they are correctly oriented. 

Note that the diodes in the transmit 
mixer (D6-D9) should be a matched 
set. This involves measuring the for- 
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YOU CAN 
NOW AFFORD 


YOUR OWN 
SATELLITE 
TV SYSTEM 


For many years you have 
probably looked at satellite 
TV systems and thought 


Your own K-band 
system from only: 


$995 


HERE'S WHAT YOU GET: 


ө Prime focus dish configured 
to your location. 

© Super low noise LNB/feedhorn. 

€ 25m low loss coaxial cable. 

* DYNALINK 50 channel stereo 
satellite receiver, with remote 
control. Pre-programmed to 
Optus frequencies. 


e Pointing co-coordinates 
for your location. 
BEWARE OF IMITATORS 


Direct Importer: AV-COMM PTY. LTD. 


PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 Fax: (02) 9949 7095 


Ask about our regular newsletters and 
Customer BBS. Send coupon for your free 
info pack, listing all items and prices. 


YES GARRY, please send me more 
information on K-band satellite systems. 


Name: 
Address: 


P'code: 


Phone: 
ACN 002 174 478 


40 SILICON CHIP 


ward resistance of a batch of 1N4148 
diodes with a multimeter. Choose the 
four that have the closest readings. 

As can be seen in the photographs, 
the dummy load area has a 30mm 
high metal screen installed around it. 
This is necessary to ensure that the 
27MHz signals do not get radiated. A 
cover needs to be soldered on top, 
however this should be left until after 
the board has been mounted in the 
case and testing has been completed. 

The screen can be made from cop- 
per, brass shim or tinplate (as used in 
the prototype). It measures 35 x 70mm 
and is soldered to the groundplane. 
Before it is mounted, holes need to be 
drilled to match the 50239 socket. 
This socket needs to be offset to allow 
the centre pin to pass by the side of 
the relay. A wire is then soldered from 
the centre pin to the PC board at the 
rear of the relay. 


PLL board 


The PLL board can be assembled 
next — see Fig.5. Begin by installing 
the resistors and PC pins. This done, 
install the capacitors, diodes, transis- 
tors, ICs and the crystal. 

The VCO coil (L5) is wound on a 
former without a base or can. A hole 
needs to be enlarged carefully in the 
PC board so that the former is a tight 
fit. A drop of Super Glue® will ensure 
that it stays there. Wind the coil tightly 
onto the former and coat it with sili- 
cone adhesive or similar to ensure 
that the winding does not move, to 
avoid microphonics. 

A 30mm high screen is soldered 
around this PC board about 1-2mm in 
from the edge. In addition, a separate 
30mm high L-shaped piece (48 x 
25mm) is soldered around the VCO 
section. A top cover is not required 
for this board. 

Before the outer screen is soldered 
on, it is necessary to drill mounting 
holes for the variable capacitor (VC1). 
This variable capacitor mounts with 
its side resting on the board and its 
leads pointing towards the crystal. 
Once the holes have been drilled, in- 
stall the shield, then mount VC1 in 
position. Two wires can now be sol- 
dered between VC1’s leads and the 
board — one from the top lead to the 
crystal and the other from the middle 
to the groundplance. 

A shaft extension needs to be manu- 
factured for VC1. The technique fi- 
nally adopted is to carefully solder a 


25mm-long brass spacer at 90? to the 
centre ofa piece of tinplate measuring 
20 x 35mm. Two holes are then drilled 
in the tinplate (one on either side of 
the spacer) and the flat plastic knob 
that comes with VC1. Finally, the 
tinplate piece, with the shaft exten- 
sion attached, is fastened to the plas- 
tic knob using 2mm screws and nuts. 


PA board 


The PA board is the easiest of the 
three to construct — see Fig.6. Start as 
before with the resistors and PC pins, 
then install the capacitors. The 820pF 
polystyrene capacitors used in the pro- 
totype were single-ended types. If you, 
can only get axial types, you will need 
to bend one lead down the side of the 
body so that they mount vertically. 

Mount the relay next, followed by 
coils L1-L4 and transformer Т9. Fig.7 
shows how the coils are made. 

The output transformer (T9) requires 
special mention as it is a bit unusual. 
It is made by placing two balun form- 
ers end-to-end. The primary consists 
of a piece of good quality coax braid 
which is first threaded through the 
holes to form a single turn. A scriber 
or similar implement is then used to 
poke a hole in the braid at each of the 
four exit points. Finally, a secondary 
winding of three turns of hook-up wire 
is wound from the other end of the 
formers, with the turns fed through 
these holes and passing up and down 
inside the centre of the braid. 

Care is required during this proce- 
dure to avoid shorts between the 
windings, because when power is ap- 
plied the primary is at +13.8V and the 
secondary is at ground potential. This 
is the main reason why enamelled 
copper wire is not used. Teflon coated 
wire would be preferable, although 
normal hook-up wire has proven suc- 
cessful. Use the largest size of wire 
possible. 

The holes in the board for the pri- 
mary winding will need to be enlarged 
to pass the braid. Make sure that none 
of the braid can touch the ground- 
plane. Finally, solder in the semicon- 
ductors, with the two output FETs 
(Q8 & Q9) mounted about 5mm above 
the board. This makes it easier to sol- 
der their source leads to the top of the 
board. 

That's all we have space for this 
month. Next month, we shall com- 
plete the wiring and give the test and 
alignment procedures. SC 


BY BOB YOUNG 


Are R/C transmitters a health hazard? 


In the light of current concerns over cellular 
phones and a possible link with brain 
tumours, is there a health hazard for R/C 
modellers? Let’s have a good look at the topic 
and see if there are reasons for concern. 


I have been holding R/C transmitters 
close to my body for the past 45 years 
and I must admit this issue concerns 
me. On the other hand, R/C transmit- 
ters are fairly low in power and so they 
probably don't pose much of a hazard — 
or do they? 

Theradiation we are concerned with 
is NIR or non-ionising electromagnetic 
radiation — radiation in the electromag- 
netic spectrum that does not have suf- 
ficient energy to produce ionisation in 
matter. This radiation has an energy 
per photon of less than 12.4eV, wave- 
lengths longer than 100nm and fre- 
quencies less than 3000THz. Included 
in the NIR part of the spectrum are 
magnetic fields, static electric fields, 
extremely low frequencies (ELF), radio 
frequencies (RF) up to and including 
microwaves, visible infrared (IR), la- 
sers and ultraviolet (UV) — see Fig.1. 

From Fig.1, it can be seen that the 
energy per photon is related to fre- 
quency. The higher the frequency, the 
greater the energy in the photons. This 
is good news for modellers in regard to 
the relatively low radio frequencies we 
use but bad news for those who operate 
models in direct sunlight. 


Let's have the bad news first. The 
key factor in assessing the effects of 
radiation is the exposure level and this 
is usually related to time and the power 
density. The rate at which RF electro- 
magnetic energy is imparted to a bio- 
logical body is defined as the SAR (spe- 
cific absorption rate) and is expressed 
in watts per kilogram (W/kg). 

For optical radiation (UV, visible and 
IR), two systems of quantities and units 
are used: the photometric and radio- 
metric systems. The photometric sys- 
tem covers only the visible portion of 
the EM spectrum whilst the radiomet- 
ric system is used for all optical 
radiations. 

When RF energy is absorbed in a 
medium, the most obvious effect is 
heating, so the radiation intensity can 
be determined calorifically. In SI termi- 
nology, the radiant intensity, irradiance 
or more commonly “power density” is 
expressed in watts per square metre. It 
is also valid to express radiant energy 
flow in the associated electric (E) and 
magnetic (H) field strengths. The units 
are volts per metre (V/m) and amperes 
per metre (A/m). 

One further point which is impor- 
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tant to grasp is the difference between 
the “far field” and “near field” meas- 
urements and their effects. In the far 
field (more than one wavelength from 
the source), either V/m or A/m can be 
used to describe the intensity of energy 
flow as there is a constant phase rela- 
tionship between them (E/H = 120л). 
The source can be regarded as a point 
where the inverse square law holds. 

However, in the near field, at points 
normally less than one wavelength 
from the source, there is not a constant 
phase relationship between E and H 
and so both the electric and magnetic 
field strengths must be given to prop- 
erly express the intensity of the field. In 
the near field, the inverse square law 
does not hold. Keep in mind here that 
the near field for ELF can be measured 
in hundreds or thousands of kilome- 
tres so you are almost always in the 
near field. The near field for R/C trans- 
mitters is in the range 7-10 metres. 

In the case of sunlight, we are very 
definitely in the far field and the in- 
verse square law applies. Yet from a 
distance of 148 million kilometres, 
there is still enough power in the radia- 
tion to quite literally burn the skin off 
your body. 

The biological effects of exposure to 
all optical radiations are mainly to the 
skin and eyes and can be divided into 
three major categories: thermal (includ- 
ing thermo-mechanical), photochem- 
ical and direct electric field effects, the 
last being a special case. Most damage 
is thermal and photochemical 
(athermal). 

The ability of optical radiation to 
damage the skin and eyes depends on 
their transmission and the absorption 
in the critical organ. Figs 2 & 3 give 
various absorption levels of optical 
radiations in the skin and eyes. For 
modellers, this has serious ramifica- 
tions and for professional flyers such 


NOVEMBER 1995 41 


EXTREMELY 
. LOW FREQUENCY FREQUENCY 


Boc ncm S А ——jd— cem 


STATIC FIELDS 10° 
3x10? 
124x10? 


е 
124x10? 


as myself, very serious consequences. 
At times, particularly when flying for 
the military, test flying new radios, 
practising for contests or on contract 
work, I would spend 5-6 hours daily, 
staring up at the sky. I did this for over 
20 years. 

The result is that my face is now a 
mass of blotches and I need to have 
skin cancers removed regularly. In my 
early days, sunscreens were almost 
unheard of and by the time they were 
in common use, the damage had been 
done. The skin specialist I attend rec- 
ommends applying blockout daily and 
yet I still find myself reluctant to apply 
gooey creams for everyday wear. 


UV damage 


Table 1 shows the principle injuries 
to the skin and eyes from the various 
optical radiations. The wavelength sig- 
nificantly affects the final outcome 
when considering eye damage. The ef- 
fects of UV are generally photochemi- 
cal on the lens and cornea. Because of 
the imaging characteristic of the cor- 
nea, UV-A is the greatest hazard. 

UV-B and UV-C are absorbed in the 
cornea and conjunctiva and at suffi- 
ciently high doses will cause kerato- 
conjunctivitis. UV causes damage to 
the epithelial cells which would nor- 
mally be repaired in a day or so. If the 
dose is high enough however, scaring, 
giving a milky appearance, may result. 
Sometimes, it can induce an invasion 
of blood cells in the cornea or cause 
long term damage. 

Chronic exposure to sunlight, espe- 
cially the UV-B component, acceler- 
ates the skin aging process and in- 
creases the risk of skin cancer. Exact 
quantitative and dose-response rela- 
tionships have not been established 
although fair-skinned individuals, es- 
pecially of Celtic origin, are much more 
prone to develop skin cancer. Work 
populations exposed to artificial 
sources of UV-B have not been studied 
in detail to ascertain the risk of cancer 
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from this source. However, be careful 
of the UV light boxes used in PC board 
manufacture. Squamous cell carci- 
noma is the most common cancer asso- 
ciated with UV-B. 

There is also a wide range of drugs 
which increase sensitivity to UV. These 
include sulphurs, diuretics, some 
antibiotics, estrogens and many others. 
Cosmetic ingredients (in perfumes, 
deodorants and soaps) may react with 
UV to produce photo-allergenic or 
phototoxic effects which can include 
redness, itching, hives, blistering or 
uneven pigmentation, so do not use 
them before going out in the sun. 

Compared to the foregoing, what is 
to follow on RF radiation pales into 
insignificance. Do yourselfa favour and 
buy the best sunglasses you can afford, 
use blockout daily or at least when out 
modelling and generally follow the 
"slip, slop, slap" routine. 

Finally, there are good aspects of 
sunlight. Rickets, a disease long 
thought to be banished from modern 
society, has suddenly become a men- 
ace once more. This is caused by peo- 
ple avoiding sunlight so much that they 
are now not producing enough vitamin 
D to protect them from the disease. 


RF exposure 


When a biological organism is ex- 
posed to RF or microwave radiation, 
electric and magnetic fields are in- 
duced within it. A perfect dielectric 
absorbs no energy from the electromag- 
netic field and the field is propagated 
through the medium unattenuated. 
However, the human body is a lossy 
dielectric and there is, as a result, a 
motion of free ions (conduction loss) 
and molecular rotation (dielectric loss). 
The nett result is an energy transfer 
from the field to the human body. This 
absorbed energy will be the source of 
work and a temperature rise will occur. 
This work may be electrical, mechani- 
cal or chemical. 

It is difficult to measure the exact 


absorption in a complex shape such as 
a human body or animal and the distri- 
bution of the energy within the body 
will vary by several orders of magni- 
tude depending on the size ofthe body, 
irradiation frequency and orientation. 

To complicate matters further, the 
RF spectrum can be divided into four 
ranges as far as absorption is con- 
cerned. These are the sub-resonance 
range, the resonance range, the hot spot 
range and surface heating range. 

By far the greatest influence is fre- 
quency. The critical frequencies for 
humans in the resonance range peak at 
70MHz and will vary between 30MHz 
and 300MHz depending on size and on 
whether a ground plane is present. Be- 
tween 400MHz and 3GHz, significant 
localised energy absorption occurs, giv- 
ing rise to hot spots. Depending on 
frequency, these may vary in size from 
1cm in cross section to several centi- 
metres. At frequencies over 2GHz, the 
effects are mainly confined to surface 
heating. 

Testing on animals is difficult be- 
cause of the differences in size and the 
heat transfer characteristics of fur bear- 
ing animals. Frequency scaling is one 
approach used, where the frequency is 
increased or reduced to match the size 
of the animal. 

Exposure of tissues to RF results in a 
temperature rise when the rate of en- 
ergy absorption exceeds the rate of 
dissipation. Heat dissipation mecha- 
nisms include active and passive 
thermo-regulatory mechanisms. Pas- 
sive mechanisms include heat radia- 
tion, conduction, convection and evap- 
orative cooling. Active mechanisms 
include blood circulation and cutane- 
ous vasodilation to shift the internal 
heat to the skin so that passive mecha- 
nisms can dissipate the heat into the 
environment. A good stiff breeze adds 
a chill factor which aids cooling. 

The possibility of local hot spots ex- 
ists where the rate of absorption is high 
compared to the vascular heat transfer 
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Fig.2: this diagram shows that UV-B frequencies around 700nm have the deepest 


penetration into your skin. 


mechanism or where pooling occurs. 
Among these spots are the lens of the 
eye, the necrotic centre of tumours, the 
splanchnic region and above the spinal 
cord. 

Exposure of animals to high levels of 
radiation has caused various injuries 
ranging from local lesions and necrosis 
(death of tissue) to gross thermal stress 
from hyperthermia. Death from over- 
heating has been induced with power 
densities of a few hundred to several 
thousand watts per square metre. 

Some animals died of hot spots due 
to non-uniform energy absorption and 
some of these died showing no signs of 
distress. I can recall an accident in 
which a technician left off an inspec- 
tion panel from a radar waveguide and 
sat in front of the opening during a 
prolonged test. He died as a result of 
his kidneys overheating. The kidneys 
have poor heat dissipation due to the 
fat around them. 

The cornea and crystalline lens are 
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very susceptible to injury within the 
range of 1-300GHz; the cornea between 
10-300GHz and the lens between 1- 
10GHz. Exposure within the range of 
1.5-2kW/m? lasting from one hour to 
24 hours, or for a few hours per day 
repeated for a few days per week, can 
result in cataracts. The formation of 
retinal lesions is also possible. 


Behavioural changes 


One of the most obvious effects are 
behavioural changes and some small 
animals have been observed showing 
signs of decreased endurance and con- 
vulsive activity. Both ANSI (1982) and 
INIRC/IRPA (1984) considered this be- 
havioural sensitivity to be the lower 
limit of harm from exposure to RF fields 
and have based their exposure limits 
on these effects. | 

Studies on the health effects in hu- 
mans have been inadequate, for vari- 
ous reasons. The most obvious is that it 
is not wise to use human guinea pigs. 


% ABSORPTION Anm 


100 


<280 


RETINA 


300 
320 
340 


360 


Fig.3: your eyes are very susceptible to optical radiation, particularly 
ultraviolet. Excessive exposure can lead to the formation of cataracts. 
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Surveys of personnel ex- 
posed to RF accidentally have 
been conducted but since the 
exposure levels and times are 
not known accurately, the re- 
sults are inconclusive. 

Early studies conducted in 
Czechoslovakia, Poland and 
the Soviet Union reported 
that some subjective com- 
plaints such as headaches, ir- 
ritability, sleep disturbances, 
weakness, decreased sexual 
activity (libido) and generally 
poorly defined feelings of ill 
health were experienced. 
However later studies ćon- 
ducted in the USA and Po- 
land with better controls in- 
dicated there was no relationship be- 
tween exposure up to 60W/m? and the 
incidence of functional disturbances, 
morbidity, reproductive performance 
and the health of children. 

Power densities required for the for- 
mation of cataracts appears to be above 
1kW/m? which agrees with the experi- 
mental data for rabbits. 

Following a detailed study of all fac- 
tors involved in RF exposure, the Inter- 
national Non-lonising Radiation Com- 
mittee of IRPA has published guide- 
lines on limits of exposure to RF fields. 
The health risk assessment and expo- 
sure limits can be found in INIRC/IRPA 
(1984). Australian Standard AS 2772.1- 
1988 was based on this standard. 

Now for the good news. AS 2772.1 
does not concern itself with transmit- 
ters below 7W and 1GHz and sets the 
maximum occupational exposure at 
10W/m? for transmitters in the range 
30MHz-300GHz. In addition, the SAR 
is related to watts per kilogram, so the 
more kilograms you have, the more 
watts you can safely absorb. The non- 
occupational long term exposure rate 
is set at 0.4W/kg. 

As most R/C transmitters run around 
0.5W into a very inefficient antenna 
and most of us weigh more than 1.25kg 
there is little likelihood of any real 
danger. Here again, the truth is that 
nobody really knows. Keeping in mind 
Murphy’s Law 743 which states that all 
things that are fun are bad for you, Iam 
sure somebody will eventually come 
up with the proof that we should not 
use R/C transmitters at all. 

However, be that as it may, probably 
the most serious health risk from R/C 
transmitters is getting poked in the eye 
by your mate’s antenna! sc 
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This low-cost circuit is based on a universal 
PIR chip. It is easy to build, can be adjusted 
for sensitivity and output duration, and is 
suitable for use in alarm and surveillance 


applications. 


By CONRAD MARDER 


ASSIVE INFRARED (PIR) de- 

tectors are one of the most 

common sensors used in se- 

curity systems. Typically, 
they are mounted high on a wall and 
are used to turn on lights or to activate 
burglar alarm systems. 

The circuit described here uses a 
sensitive dual-element PIR sensor and 
has a range of about 12 metres. This 
range can be adjusted by means of a 
single sensitivity control. In addition, 
there is a day/night sensor control 
and this can be set to disable the out- 
put during daylight hours; eg, so that 
security lights only turn on at night. 

Alternatively, the day/night sensor 
can be effectively disabled simply by 
setting the control to one extreme (ie, 
anticlockwise). The PIR sensor will 
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then operate at all times, regardless of 
the ambient light conditions. 

Another very worthwhile feature of 
the unit is that the output “on” time 
can be adjusted from 3 to 30 seconds. 
It also features very low quiescent 
current (less than 500нА), making it 
suitable for long-term battery opera- 
tion. By contrast, most commercial 
units have much higher quiescent cur- 
rents and so can only be battery oper- 
ated for short periods of time. 

Apart from its obvious security ap- 
plications, this PIR detector is ideal 
for controlling garden and path lights. 
Typically, these path lights would be 
low voltage types powered from a bat- 
tery and a solar panel — see Fig.3. By 
adding the PIR detector and setting 
the day/night sensor, the lights could 
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be made to operate only during the 
hours of darkness, when ever move- 
ment was detected. 


How it works 


Refer now to Fig.1 for the full cir- 
cuit details. As shown, the circuit is 
based on IC1, an MPCC device which 
is specially designed for use in PIR 
detectors. This device contains the 
necessary gain blocks and filters, plus 
an internal oscillator and counter 
stages for the output timing function. 
Its pin functions are shown in Table 1. 

The other important component is 
the PIR sensor (Murata IRA-E100S1). 
This is a dual element type that com- 
bines a window filter, two heat-sensi- 
tive crystals and a FET buffer stage in 
one 3-pin package. It is combined with 
an external plastic Fresnel lens, which 
focuses the IR energy onto the PIR 
sensor and provides additional filter- 
ing. 

Note that the external Fresnel lens 
is white-coloured and is almost 
opaque to visible light. However, it is 
transparent to the wavelengths asso- 
ciated with body heat in the range 8- 
10um. 

The FET inside the PIR sensor is 
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Fig.1: the circuit is based on IC1, an MPCC device which is specially designed 
for use in PIR detectors. It operates in conjunction with a dual-element PIR 
sensor. VR1 sets the sensitivity, VR2 sets the output “on” time, and УЕЗ sets the 


sensitivity of the daylight sensor. 


wired as a source-follower, with its 
source connected to pin 2. This out- 
put is, in turn, coupled to pin 8 of IC1 
via a voltage divider consisting of R12 
and R4. This voltage divider is neces- 
sary because the PIR sensor used is far 
more sensitive than other types that 
can be used with the MPCC IC. 

In addition, the sensitivity of the 
unit is adjusted using VR1. This pot 
samples the drain reference voltage 
on pin 7 and applies an offset voltage 
to pin 2. 

Each time movement is detected 
and a signal is applied to pin 8, the 
output at pin 16 goes high. This then 
turns on power Mosfet Q4 and so the 
output goes low for a preset “on” time. 
VR2, R7 and C10 allow this time to be 
set anywhere from 3-30 seconds. If 
you require longer times, just increase 
the size of C10. 

Pin 11 of IC1 is the “daylight ad- 
just” pin and is connected to the wiper 
of VR3. This pot is wired in series 
with LDR1 and R8 and controls the 
gain of an internal daylight sense am- 
plifier and hence the sensitivity of the 
daylight detector. It is adjusted so that 


the output (ie, the drain of Q4) toggles 
only when the ambient light falls be- 
low a certain level. 

During daylight hours, the resist- 
ance of LDR1 (a light dependent resis- 
tor) is low and pin 11 of IC1 is pulled 
towards Vcc (ie, towards the +5V rail). 
As night falls, however, the resistance 
of LDR1 rises (ultimately to several 
megohms) and so the bias on pin 11 
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progressively shifts towards ground. 
When it reaches a critical level, the 
output can toggle in the normal man- 
ner. 

Pin 17 of IC1 is used to flash a LED 
indicator (LED 1) each time move- 
ment is detected. This LED operates 
while ever movement occurs, even 
when the output has been disabled by 
the day/night sensor. 

As an optional extra, the circuit 
also includes an output toggle facility. 
This is based on the circuitry con- 
nected to pin 15. Normally, the toggle 
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This is what the top of the board looks like when all the parts 
have been installed. Note particularly the orientation of Q4 (ie, 


metal face towards D1). 


input is open circuit, Q1 is off and IC1 
operates in the normal manner. How- 
ever, if the toggle input is pulled to 
+5V, Q1 turns on and pin 15 goes low. 
This, in turn toggles the output of Q4; 
ie, if the output was high it switches 
low and remains there until the toggle 
input is released, and vice versa. 


Fig.2: install the parts as shown here, 
noting that the PIR, LDR and LED 1 
are installed on the track side of the 
PC board (see photo). Note also that 
pin 2 of the PIR sensor is connected to 
the top of the adjacent 22kQ resistor. 
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The PIR Беибо, Ње LDR and LED are mounted on 
the track side of the PC board. The plastic Fresnel 


lens is simply clipped into position. 


Power for the circuit is derived from 
a 9-20V DC supply (eg, from a 9V 
battery or from an alarm control panel). 
This supply rail is filtered using C1 
and regulated to about 5.9V using di- 
ode D1 and transistors Q1, Q2 & Q3. A 
discrete regulator was chosen in pref- 
erence to a 78L05 because of its very 
low current consumption (a 78L05 
would typically draw around 2mA). 

Diode D1 sets the voltage on Q1's 
emitter to about 0.6V, which in turn 
means that its base voltage is about 
1.2V. The output voltage of the regula- 
tor is set by R2 and R3, which form a 
voltage divider on the base of Q3. 

Basically, Q3 functions as an error 
amplifier, while Q2 & Q1 are wired as 
a Darlington pair. If the output voltage 
rises above 5.9V, Q3 turns on harder 
and starves the base of Q2 to throttle 
the voltage back. Conversely, if the 
output voltage drops below 5.9V, Q3’s 
collector voltage rises and Q2 & Q1 
are driven harder to bring the output 
back up again. 


Construction 

Construction is straightforward, 
with all the parts installed on a small 
PC board (45 x 68mm) - see Fig.2. 
This board carries a screen-printed 


overlay pattern to simply the job of 
assembly. 

Begin construction by installing the 
two wire links (one near VR1 and the 
other near the LDR). This done, in- 
stall the resistors and capacitors, fol- 
lowed by the three trimpots. VR1 & 
VR3 are both miniature horizontal 
mount types, while VR2 is a larger 
vertical mount type. 

It is also a good idea to check the 
resistor values using a digital multi- 
meter, as some of the colours can be 
difficult to decipher. The capacitor 
codes are shown in the parts list. Make 
sure that the five electrolytic capaci- 
tors are correctly oriented. 

IC1, D1 and the transistors (Q1-Q5) 
can be installed next. The prototype 
used an IC socket but this is not really 
necessary and the IC can be soldered 
directly to the board. Make sure that 
it’s oriented correctly, though — pin 1 
is adjacent to a notch in one end of the 
IC body and this goes towards Q5. 

Note that transistor Q4 (the P222 
Mosfet) must be installed with its 
metal face towards diode D1. The re- 
maining transistors are oriented as 
indicated on the layout diagram. 

The PIR sensor, the LDR and the 
LED are all installed on the copper 


Fig.3: the PIR detector could be married with a solar panel 
and a 12V battery and used to control low-voltage globes for 
garden and path lights. By suitably setting the day/night 
sensor, the lights could be made to operate only during the 
hours of darkness, when ever movement was detected. 


+12V 


Fig.4: this diagram shows how to wire the output to switch a 
relay. Note that the relay should be powered from the 9-15V 
source, not from the regulated output at the emitter of Q1. 


Table 1: Pin Functions For IC1 


Description 


[ 4 "Amas [Юн ай їй — | 
5 | бош | PR oan stabiisaton fier | 


Supply voltage (5V nominal) 


5 
6 
7 

1 


Vreg Voltage regulator output 


12 
13 
14 
15 
16 
17 
18 


side of the board — see photo. Install 
the LDR and the LED first and note 
that the LDR can go in either way 
around. It is mounted slightly proud 
of the board so that its leads can be 
soldered (note: you can leave the LDR 


Toggle Mode select toggle input 
[ 5 | @ Ойт соста три — 
| R | Of timer oscilator output 
HENRY 


out if the daylight detection feature is 
not required). 

The LED is installed with its top 
about 10mm above the board. It must 
be oriented so that its anode lead goes 
to pin 17 of IC1 (the anode lead is the 


PARTS LIST 


1 PC board, 45 x 68mm (Oatley 
Electronics) 

1 plastic zippy case, 83 x 54 x 
28mm 

1 plastic Fresnel lens 

1 light dependant resistor 
(LDR1) 

2 500k horizontal mount 
trimpots (VR1,VR3) 

1 1MQ vertical mount trimpot 
(VR2) 


Semiconductors 

1 Murata IRA-E10081 PIR 
sensor 

1 MPCC IC (IC1) 

4 BC548 NPN transistors (Q1- 
Q3,Q5) 

1 P222 N-channel Mosfet (Q4) 

1 1N4148 silicon diode (D1) 

1 red LED (LED1) 


Capacitors 

2 100uF 16VW PC electrolytic 
З 10uF 16VW PC electrolytic 

1 0.47uF monolithic — code 474 
3 0.1uF monolithic — code 104 

1 .0047uF polyester — code 472 
1 220pF ceramic — code 221 


Resistors (0.25W, 5%) 
1 390kQ 1 22kQ 
1 150kQ 4 10kQ 
1 100kQ 1 3.9kQ. 
1 56kQ 1220 
1 47kQ 


Where to buy parts 

Akit of parts forthe PIR Movement 
Detector is available for $20 plus 
$3.50 p&p. The case is an extra 
$3.00. Contact Oatley Electronics, 
PO Box 89, Oatley, NSW 2223. 
Phone (02) 579 4985 or fax (02) 
570 7910. Note: copyright of the 
PC board associated with this 
design is retained by Oatley 
Electronics. 


longer of the two — see Fig.1). 

The PIR sensor is next. Do not touch 
its IR window, as this will seriously 
degrade its sensitivity. This device is 
positioned flat against the PC board 
and its pin 1 and pin 3 leads then 
looped back through adjacent holes to 
the copper side of the board for sol- 
dering. The pin 2 lead is soldered to 
the top of the adjacent 22kQ resistor. 

If a fingerprint does find its way 
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by applying epoxy resin to its clips. 


onto the IR window, remove it using 
pure alcohol and a soft lint-free cloth. 

Finally, the board assembly is com- 
pleted by clipping the plastic Fresnel 
lens into its four mounting holes. This 
lens covers both the PIR sensor and 
the LDR and can be secured using 
epoxy resin applied to its mounting 
clips if necessary. The assembly 
should now be carefully checked for 
wiring errors. 


Testing 


To test the unit, first set VR1 to mid- 
position and set VR2 & VR3 fully anti- 
clockwise. This done, apply power 
and check that the LED flashes briefly 
when a hand is waved in front of the 
sensor. If it doesn’t, switch off imme- 
diately and locate the problem before 
proceeding. The LED may be oriented 
incorrectly, for example. 

Assuming that all is well, tempo- 
rarily connect a LED in series with a 
1kQ resistor between the output (O/P) 
and the 5.9V rail. Now wave a hand in 
front of the sensor and check that this 
LED lights for about three seconds. 
VR2 can then be adjusted to set the 
required output “on” time (3-305). 

The output toggle function can now 
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The plastic Fresnel lens covers both the PIR sensor and 
the LDR. If necessary, it can be secured to the PC board 


The completed PC boards fits neatly into a small plastic 
case with the Fresnel lens protruding through a 24mm- 


diameter clearance hole. 


be checked by connecting the I/P ter- 
minal on the PC board to the +5.9V 
rail. The output indicator LED that 
was connected in the previous step 
should immediately change state; ie, 
if it was on it should turn off, and if 
was off it should turn on. 


Final assembly 


The prototype was housed in a 
standard plastic zippy case measur- 
ing 83 x 54 x 28mm (eg, DSE Cat. H- 
2855). As shown in the photos, the 
board sits on the base with the Fresnel 
lens protruding through a 24mm- 
diameter clearance hole. A second, 
smaller hole located immediately be- 
neath the lens is used for LED 1 (the 
movement indicator). 

The power supply, output and out- 
put toggle leads exit through a hole 
drilled in the lid. Alternatively, they 
can be connected to a screw terminal 
strip. 

VR1 (sensitivity) and VR3 (day/ 
night adjust) can be set after the unit 
has been finally installed in position. 
As a general rule, advance the sensi- 
tivity control (VR1) only as far as nec- 
essary for reliable triggering. 

VR3 can be set so that the output 


operates only in low-light conditions. 
The best way to do this is to initially 
set VR3 fully clockwise, then slowly 
turn it anticlockwise (while waving a 
hand in front of the sensor) until the 
output indicator LED (not LED 1) just 
comes on in daylight conditions. VR3 
can then be backed off slightly, so that 
the output is disabled in daylight (ie, 
the output indicator LED stays off 
when movement is detected). 

There's just one wrinkle here — each 
time the output indicator LED comes 
on and VR3 is adjusted, there must be 
a no-trigger period of at least eight 
seconds before the circuit can be re- 
tested. That's because the output at 
pin 16 of IC1 will continue to toggle if 
further movement is detected within 
this period, regardless ofthe setting of 
VR3. 

If you later find that the lights come 
on too early or too late, then it's sim- 
ply a matter of tweaking VR3. Rotate 
it clockwise to make the lights come 
on later, or anticlockwise to make them 
come on earlier. 

Alternatively, if you want the unit 
to operate at all times (eg, if it is to be 
used as an alarm sensor), simply set 
VR3 fully anticlockwise. sc 
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A4 LAMINATING MACHINE 


оооооооооооооооооооооооо о о о о 
You сап protect 
and preserve your 

| favourite 

| catalogues, 

| documents, 
business cards, ID 
| cards, recipies, 
bookmarks, photos 


Thats right! A powerful high energy strobe light that will fit a 
standard 240V bayonet type light globe socket!! There are 
many uses for such a product. On the factory floor you can 
replace red warning lights with much more visible flashing 
ones. Replace some of the globes in your outdoor festoon 
party lights with dramatic effects. Ideal use in discos and 
advertising signs etc. Features: «xenon flash tube with all 
electronics in base *flashes approx 120 times / minute 


*visible for miles «only draws 1 watt average at 240V *easy and other types of 

installation - needs a bayonet type light socket •3 colours avail. thin objects up to ч_ Ө Є 

Cat YS3020 Clear / YS3022 Red / YS3024 - Blue | A4 size (216 x 308mm) in a waterproof airtight seal. So simple 

Only $19.95 ea or 10 up (mixed) $17.95 ea | to use! Operates on 240VAC. Use it at home, school or the 
BULK USERS CONTACT OUR [office. Don't pay $399 elsewhere  : 


Price Pack of 25 Cat. XL-2512 


Vacuum Storage (Cat. XL-2510 $24.95 
Case 4 


This vacuum storage à 
а а Securty Products 
store valuables in a = Y 

dust free vacuum 4 : Я The РС2550 is an 
environment. Its ideal О P amazing panel. It is an 

for long term storage - 8 zone, full featured 

of ecomputer disks " ~ security system with micro 

*compact disks 588. 1 computer based control panel, built in digital 
ecassettes ecameras "n communicator and backlit digital keypad. 
*film evideo tape á 4 Suitable for all multi zone multi function 
*herbs and spices etc etc. With the optional hand pump, 70-80% Features 

of air can be removed. The contents are then protected from *8 fully programmable detection zones with 
moisture, mould, dust and oxidisation. end of line resistor supervision. Each zone 
The system consists of a case and the door which has a drawer may be programmed to operate as one of ten 
attached to hold items. This drawer has dividers and different zone types. Zones may also be 

can be removed if required to increase storage "om programmed for silent or audible operation, 
capacity. There are 2 wheels on the front so you NEW NES and fast or normal response time. 


WHOLESALE DEPT FOR SPECIAL PRICES Jaycars $ 200 A4 Laminating Sleeves / 


can set the date and a small memo pad for writing •3 keypad activated zones. May be in 

Storage notes. Size ID 2100 x 120H x 160Wmm, drawer size 1950 _ programmed for panic, fire and emergency zones | codes, automatic arming, quick arm, at home 

x 100H x 142Wmm and silent or audible operation. ТШШ КШТ gs sentry, bell, ei Ru 
*Supervised fire zone. Supervised smoke amp test, smoke detector resetting (switche 

CASE Cat. HB-5800 $39.95 е ын pulsed bell ie auxiliary supply), activating door access (utility 

HAND PUMP Hand pump with vacuuming indicator. *Auxilliary 24 hour zone input. Can be used to output). 

Cat. HB-5802 $ „и Ж: 1-0 Monitor temperature and utilities or as an *Digital communicator has 56 channels with the 


additional emergency zone (ie panic button). following programmable options: alarm & restore 


Programmable for silent or audible operation. reporting by zone, anti swinger program, opening 
SONY DISKS - 11 DISKS FOR eCapacity for 16 user codes. and closing reports by user, trouble reporting by 


THE PRICE OF 10 & FREE GAME downloading/uploading capability. trouble type (including low battery and time 


Purchase a box of ten 3.5" DSHD IBM *Supports on site printer. delayed AC failure). 

formatted disks and recieve absolutely *Eprom memory. No loss of system status, codes | *Dynamic battery load test 

free an extra disk with a game on it. or other data during complete AC or battery *Fail safe arming 

There are 3 games available - Hocus power failure. *Watchdog microprocessor monitoring circuit 
Pocus, Epic Pinball and Tubular - *Programmable transmission delay. *Alarm memory with 3 level history 

Worlds. We will supply you the * *Reduces user caused false alarms.Adjustable | *5 level lightening/transient protection 


requested game if it is in stock, otherwise it from instant too 99 seconds delay. | *Installer lockout option helps prvent 
whatever we have. We hope to have all 3 in stock most of 95 *Split arming and split reporting. System тау be | unauthorized access to programmed codes and 
the duration of the special. Avail for 2 months or until stocks last. separated into two independant systems, with | data 
Cat. XC-4753 Separate zones and separate user access codes. | 
Ideal for combination office/warehouse Cat. LA-5360 
installations. 


*Keypad programmable functions include: arming | 
disarming, zone by passing, 16 user access | 


OPTIONAL EXTRAS 

*Power Supply - 17VAC 3 wire Cat MP-3022 $24.95 

*Battery Backup - 4.0A 12 volt Cat SB-2484 $34.50 or М you only need 4 sectors then 
*Battery Backup - 6.5A 12 volt Cat SB-2486 $43.50 look at our 4 sector DSC 
*Extra keypad for backdoor Cat LA-5362 $179.00 Cat LA-5350 $285 


Ideal for CB antennas etc. 
DON'T PAY $20 Cat DC-3080 


WE, VE GONE WEST 
326 Newcastle St AA NiCad 
NU уы Northbridge Sensation 
Ph: (09) 328 8252 Cat okies 
PERTH Fax: (09) 328 8982 4 for $7.95 Save $2.05 


Ideal for general use. Two models available (red) LED and LCD. 
For full specifications referto Jaycar 1995 catalogue page 36. 
Cat. QP-5550 


We have waited a long time for 
these REGULATED PLUG 
PACKS and now they are 


here!!! 
QP-5550 SHOWN |3 4.5, 6, 7.5, 9, 12VDC 500mA regulated. 


4 Normally $34.95 Save $10. |5upplied with 7 reversable plugs. 


Cat. QP-5560 


Normally $39.95 Save $10 |6, 9, 12VDC 1 amp regulated desktop style. а аа ee 
ALUMINIUM ATTACHE TOOL CASES Cat. MP-3032 MP-3030 SHOWN 


QUALITY ALUMINIUM TOOL CASES AT FANTASTIC PRICES. 
THERE ARE THREE IN OUR RANGE. 

#1 - TOOLCASE 

This case opens up to reveal 4 trays 

which fold out and will hold parts, tools 

etc etc. Total size - folded 220(D) x 360(L) 

x 240(H)mm. Tray size - 320(L) x 95(W) x 

40(H)mm. Bottom area size - 340(L) x 

200(W) x 130tH)mm. Lockable with 2 keys 


supplied. Ideal for the serviceman and storage for smallish BE parts. 


Cat. HB-6350 $89.50 


#2 - ECONOMY ATTACHE 


320(H) x 145(D)mm. 
Cat HB-6352 $5 


This case is more like your typical aluminium 
servicemans case. It is all silver and is supplied 
with a tool pallet which sits in the lid and will hold 
an assortment of tools. The case is padded and is 
Ipckabis and supplied with 2 keys Size: 450 W] X г=—<——————=————=-— BE „т ----—- 


Cat. MP-3030 


Supplied with 7 reversable plugs. 


Allows IME 
uninterrupted 


two way communication 
between rider and pillion 
passenger without turning ones head or lifting 
visor. Features: Simple connection «Hands free 
operation Fits all kinds of helmets easily 
Volume control eSupplied with 2 microphones 
and 2 earsets *Small size eAmazing low price 


Cat. АІ-5510 


9.50 


#3 - DELUXE ATTACHE 

This case looks smart. Its made from black 
anodised aluminium and has slightly padded 
sides. Inside is padded. Size: 450(W) x 320(H) x 
145(D)mm 


Cat. HB-6354 $89.50 


4 
І 
1 
І 
Moving coil type. Overall size 100W х 82Hmm. Mounting hole — 1 
centres 80\\/ x 64Hmm. 63mm meter hole. Nuts and washers - 
supplied. | 
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Cat. QP-5040 0.imA 2000 resistance 
1 Cat. QP-5042 0.100uA 20000 resistance 


! Normally $24.50 9.95 SAVE $5 


(с О е ыр ЛАА. SSW/URrGUIISS Will test 6 & 12V batteries used in cars, solar etc. Will load up batteries 


D25 sockets Cat. XC-5062 


to 100A. See 1995 catalogue p119 for full details. 
Cat. QM-1620 CAT PRICE $89.95 


was $24.95 save $5 
November $19.95 


Centronics sockets Cat. XC-5064 
was $29.95 save $5 
November $24.95 


Save E 1424.95 


Recharges AAA, AA, C, D & 9V Nicads. See cat page 113. 
1993 Price $39.95 
#1994 Price $24.95 
1995 Price $22.95 
Cat. MB-3504 


SAVE ON SONY DISKS 
3.5” DSDD Box 10 Cat. xc-4750 
was $15.95 save $3 
Now Only $12.95 

3.5” DSDD IBM Format Box 10 
Cat. XC-4751 was $17.95 save $3 
Now Only $14.95 


Features: protective earth carried through to 
output replaceable fuse for overload protection 
ecarry handles esafe robust construction 

Cat. MF-1092 


was $89. 95 


save $10 
Cat. MF-1094 Was $145 


save $36 


Jaycar Price $18.95 


ELECTRONICS 


CLIPLIGHTS - LOW VOLTAGE 
OUTDOOR LIGHTING SYSTEM 


Give your garden or living room that Christmas feeling. Completely prewired 
with 3 globes per metre. Runs on 12 volts. See cat P141 for details. 


3 BULBS/METRE - PREWIRED cat. SL-2810 $2.50/m 
COLOURED CAPS - PKT 25 cat. 51-2812 $6.95/pkt 
REPLACEMENT GLOBES cat. SL-2814 $5.95/pkt 


9.25" BULK USERS - CONTACT 
P. OUR WHOLESALE 
Holds 10 disks. : DEPARTMENT 


rite quenti FOR SPECIAL PRICING 


Cat. XC-4682 was 


$3.25 NOW $2 (02) 743 5222 


ELECTRIC FENCES & ACCESSORIE 


2KM ENERGISER 


10KM 


JAYCAR NOW HAVE AVAILABLE A NEW RANGE OF AUSTRALIAN MADE 
ELECTRIC FENCE ENERGIZERS & THE MOST COMMON ACCESSORIES. 


ENERGISER 


This energiser is ideal for small runs including the vege 
patch etc. Its portable, so can easily be moved when 
required, and its unique construction allows it to actually 
mount on the live wire if required. It features Dual Power 
levels - low power to reduce battery consumption and 
high power for peak output. Its high performance gives 
over 8000 volts output and will power up to 2km of 
fence and low battery consumption, drawing only 15mA. 


To run from solar power we recommend one of our 2W 12V solar panels cat ZM9024 
$37.95 and a 4AH or 6.5AH lead acid battery. 4AH cat 582484 $34.50, 6.5AH cat 
SB2486 $43.50 and you need a diode connected in series with the solar panel to stop 
discharging the battery at night. use IN5404 cat ZR1014 0.35€ 


Cat. DE-6010 
ELECTRIC FENCE TESTER 


If you have an electric fence you need | ] 


to be able to tell if its working OK or 
not. Digital or analogue testers start at 
$100 and add significantly to set up 
costs. This unit will test all electric 
fences and it has a series of neons 
that illuminate to show what voltage is 
present. Neons light up at 1500V, 


2 


p. 
3000V, 4500V апа 6000V. A very handy low cost tester. 


Cat. DE-6020 $29.95 


ACCESSORIES 
STAR POST 
INSULATORS 


These hold and insulate the fence wire 
on a star post. Cat. DE-6030 


Pkt 25 $8.95 | 


WOOD 
POST INSULATORS 


These hold and insulate the fence wire 
on a wooden post.Cat. DE-6032 


Pkt 25 $9.95 


BULLNOSE | 
INSULATORS | 
These terminate the ) 
live wire at the end of a straight run.Cat.DE-6036 
Pkt 10 $6.50 


$129.50 Cat. DE-6015 


WIRE JOIN CLAMP 
These are needed to run live wires 
around corner posts and to join/tap 
wires. Cat. DE-6040 


Pkt 10 $6.9 


SPRING GATE SET 
This is 
the 


gate in 
an electric fence. Consists on the gate handle and large 
Spring and anchors. Extends up to 5 metres. 


Cat. DE-6055 $12.95 
GATE HANDLE 


Just the gate handle | 
only. Insulated - use | 
with Hot tape instead | 
of spring. | 
Cat. DE-6050 $4.95 


GATE ANCHOR 


Includes the 2 anchors 

| when using the gate handle 
| with polytape. 

Cat. DE-6052 


$2.65 


This energiser will power up to 

10km of fence line. If your fence has 
two live wires then the paddock can be as big as 
1.25km x 1:25km!! Its also ideal for long runs of strip 
grazing and can be used in a tempory or permanant 
situation. Current drain is 45/48mA and output voltage 
is 6200-6400 volts. To run from solar we recommend 
our 4W 12V solar panel cat 2М9026 $67.95 and you 
need a battery of 30-50AH. You can use a car battery. 
Use a diode in series to prevent battery discharge at 
night. Use IN5404 cat ZR1014 0.350. 


POLIWIRE 

Poliwire is much more visible than 
normal fence wire. especially useful 
with horses. Consists of orange nylon 
interwoven with 6 strand stainless 
Steel wire. UV stabilised. Can be 
reused for strip grazing. 

Cat. DE-6060 


Height is 13mm. UV 


200m roll $26.95 
HOT TAPE | 
A more heavy duty version 
of Poliwire. Its also much 

more visible to horses. It is 

made by flat nylon woven | 
with stainless steel wire. | 
stabilised and can be reused for strip grazing. 

Cat. DE-6065 

200m roll $39.95 
ELECTRIC FENCE MANUAL 
A 10 page manual which explains all about electric fences. 
A must if you are new to electric fences. 
Cat. BE-8300 $3.95 


Ideal for mounting small speakers, 
including Dolby surround speakers, 
CCTV cameras etc etc etc. Plastic 
construction up to 50? angle 
variation. einstalls in minutes 


Re/sponse Dome 
Midrange. See 1995 cat 


45W per channel 
*hi/low inputs «auto 
on/off «adjustable gain 
control limited qty. 
See cat P68 for details 


page 65 for full details. 


*payload up to 5kg eblack in colour «sold in pairs 


Cat. CW-2800 was $39.95pr 
Save $10|sAvE $10.00 


Tog 


Size Cone 

Material 
Polycone 
Polycone 
Polycone 


Polycone 


Inch 
6" 
8" 
10” 
12” 


Cat. CS-2230 was $39.95 


Cat. AA-0400 
Cat Price $79.95 


SAVE $14.95 


4X2 CAR SUB WOOFERS FOR NOVEMBER 


See our 1995 catalogue, or call for full details. These 
speakers will give excellent results at amazing low prices. All drivers 
are 4 ohm impedance and have rubber surrounds & huge magnets. 


Power Box Size 

Handling Vented Sealed 
80WRMS 13LT 7.7LT 
120WRMS 25LT 20LT 
160WRMS 50LT 30LT 
200WRMS 105LT 67LT 


Cat 
No. 


CS-2232 
CS-2234 
CS-2236 
CS-2238 


Cat 
Price 
$49.50 
$65.00 
$99.50 
$135.00 


November Save 

Price — $$$$ 
$39.50 $10.00 
$52.00 $13.00 
$84.50 $15.00 
$115.00 $20.00 


REF SC Sept/Oct/Nov 1993 - For full specs see 1995 cat. 
Includes all components, PCB, chasis, fully screened and 


punched front panel. Cat. KC-5142 
Normally $449 


Save $50 


Versatile 
Guitar 
Preamplifier | 
Kit 


REF ETI November 1987. Kit is supplied with PCB 


and all components. Cat. KE-4729 
Normally $45 Now 


$29.95 Save $15 


REF EA Feb 1993. 
Includes: professionally 
punched and silkscreened 
front panel and all 
specified components. 
Complete set of IC sockets 
and red perspex display 
lens supplied for no extra cost. 


Cat. KA-1749 
Normally $99.50 
jO Save $20 


Use our MP-3006 12VDC 450mA plugpack to suit $15.50 


Digital Voice песогчег 
Kit 


| 

$ 

| 
REF SC Dec 1993. | 
You can record | 
your own voice, | 
sound or music | 
and connect it to 
your computer. Kit includes PCB and all 
components, speaker mic insert. Box not 
included. Requires our MP-3006 12VDC 450mA 


plug pack to suit $15.50. Cat. KC-5072 
Normally $79.50 


Now $65 Save $14.50 


REF SC April/May 1988. For 
full details see page 23 of 
1995 catalogue. Kit includes 
PCB, mains transformer, 
case and panel for walk 
around throttle, aluminium 
panel and all specified 
components. 

Cat. KC-5028 


Norm $89 N Save $20 
JAYCAR - NO. 1 FOR KITS 


40V 3A LCD Variable 


Power 
Supply 


REF SC Jan/Feb 
1994. Adjustable 


from 1.23V to 40V. 
Kit is supplied full form. ie Case, LCD, punched 
and screened front panel, PCB, plus all specified 
components. Cat. KC-5147 


Normally $239 
Now $199 Save $40 


REF SC Jan 1994. Suits PCB; 
drills and 12V lights. Kit 
includes PCB and all 

specified electronic components. 


Cat. KC-5146 
Normally $14.95 


Save $5 
Cable Checker Kit 


REF EA Nov 1994. This 
handy checker will show 
you the conditions ofa 
cable instantly by 
illuminating one or more 
LEDs. This checker is 
much easier and faster 
than а continuity tester or | 
multimeter. Kit includes 
case, PCB, silkscreened front panel, BNC and 
RCA sockets, plus all specified components. > 
battery required - use cat SB-2370__ 


| Cat. КА-1766 
Normally $22.95 


switches, storage IC plus all specified components 


Normally $89 


REF SC Aug/Sept 1994. Save hundreds over commercial units. For more information 
and specifications please refer to page 19 of our 1995 catalogue. Kit includes PCB, 
mains transformer, hardware, switches, RCA and PAL sockets plus all specified 
Cat. KC-5170 


electronic components. Case is not included. 


Normally $199 


Talking Headlight 


Reminder Kit 


REF SC October 1994. 
“Record Your Own 
Message". The kit is 
10096 complete with 
case, PCB, speaker, 
front panel, auto 
connectors plus cable 
and all specified electronic components, we'll 
even throw in a machined IC socket for the digital 


recorder IC. Cat. KC-5173 
Normally $59.95 
Now $44.95 Save $15 


тыкча нваоионт P 
REMINDER 


REF SC Feb 1994. 90 seconds of continuous record time. Kit includes PCB, isostat 
Cat. KC-5151 


REF SC May 1993. No 
external power to operate 
which makes this kit fully 
portable and extremely easy 
to use. Complete with PCB, 
case, all components plus 
front panel and label. Cell 


holder kit not included. Cat. KC-5132 
Normally $27.95 


Save $8 


Universal Voice Operated 


Relay Kit 


REF EA'November 
1987. For details 
please refer page 
16 of our 1995 
catalogue. Short 
form kit includes 
PCB and all 


components. Cat. KA-1692 
Normally $24.95 


Now $17.95 Save $7 


vA DER 
Voice Kit 


REF SC 1988. You can 
sound like Darth Vader 
or a number of other | 
diobolical characters 
from the nether regions 
of the galaxy. Kit 
includes jiffy box, mic 
insert, speaker and all m 
components. Cat. KC-5039 


Normally $19.95 _ 


Save $30 


Save $50 


REF SC November 
1989. For further 
information please 
see page 24 of our 
1995 catalogue. Kit 
includes PCB, front 
panel, box and all 
specified 
components except D plug. Requires 12VAC 
plug pack cat MP-3020 $16.95. 


Cat. KC-5059 
Normally $44. 95 


Save $4 o 


2ST LS ET ———Сүөүөү‚>2* 


REF SC Feb 1995. For full details refer page 24 of Jaycar 


_ REF SC Feb 1995. Can't remember when you last 
changed your oil! Well, this handy kit will. remind you. 
Kit is supplied short form with buzzer, PCB and all 
electronic components. Cat. KC-5180 


Normally $17.95 | 
5 


1995 catalogue. Kit includes sloping case, professionally 
punched and sik screened front panel, PCBs, 
preprogrammed microprocessor and gold machined pin IC 


300mA plug pack. Use MP-3020 $16.95. 


| Save $ 


E 


NOISEBUSTER 


Personal Active Noise 
Reduction 


"C Headphones 
THESE HEADPHONES ARE AMAZING!!! 
seen on „They not only produce good quality 
Т audio sound like normal headphones, 
2000 they REDUCE outside noise. 
HOW DO THEY WORK? 


MERERETUR HEURE RI URGE 


*The Discover 
Awards" for 

technological | 
innovation 


Features: 
eCharges 2 or 4 pcs AA or AAA recharg- 
eable Ni-MH batteries eFast charge - 
5 hours *LED lamp indicates fast 
charge and trickle charge eBuilt 


avoid the battery from damage 
by overheating *Built in IC timer 
control eAuto selects the correct 
charge rate for AA or AAA ePlugs 


he stereo headset features 
two microphones that continuously 
sample background noise. The data 
is fed into a high speed processing 
chip, which signals the headsets 
speakers to generate noise thats the 
exact mirror image of the offending 
waveform. The two waveforms 
cancel each other out. They are 
designed to cancel the most irritating 
monotonous drones, from lawn 
mowers and leaf blowers to 
aeroplanes and truck engines to air 
conditioners and computer fans etc. 


directly into 240V mains power point 
*Electricity authority approved. 


Cat MB-3509 
1.1A NI-MH AA 


sockets, phono sockets, 1% metal film resistors and mkt capacitors. Requires 12VAC 


Cat. KC-5179 


Sav 


BATTERIES 
$5.95ea са. sB.2455 


ARGEABLE _ 
5 v e олы es parre 


And because the NOISEBUSTER is tuned to erase only sounds in the 30- 
1200Hz range, you can still clearly hear voices and sounds around you. For 
example - in aircraft, they will eliminate up to 9596 of cabin noise, and you can 


listen to the movie or radio programs. Use with or without music. 
HOW EFFECTIVE IS NOISEBUSTER AGAINST SPECIFIC NOISE? 


eAircraft cabin noise: up to 95% reduction «Automobile: up to 80% reduction 
*Train/subway: up to 70% reduction «Lawn mower: up to 60% reduction 
The best way to convince yourself how good these really are - is to call in to 


any Jaycar store and try them! You will be as amazed as we were! 


Cat. AA-2000 


JAY CAT 
WHOLESALE 
Check us out for amazing prices 
for quality purchases of: 
*Plug Packs *TV Antennas 
*Transformers *Solar Panels 
*Plugs & Sockets *Alarms 
*Wire Soldering Irons Its the ye Size as a 
è eDiai normal globe, yet 
PERE thy | Marr incorporates а 20W 
_ halogen lamp and a 
Batteries *Fans beeper. Allows everybody 
AND MORE around you know instantly 
PHONE: 02} 743 5222 РАХ: (02) 743 3070 DREIT EEVA 
could save a serious 
accident for $20 and 5 
minutes of your time. 
Cat. SL-2850 


AMAZING QUALITY FOR UNDER 
$30. Features Advanced Pulse Count 
- the latest in PIR’s which virtually 
eleminates false alarms. esmall size 
*SMT esupplied with bracket 
eshielded relay *lenses available 


Cat. LA-5025 

Wide angle lens 
Curtain / pet lens 
Hall / long range 


Only $3.95 
Only $3.95 
Only $3.95 


Cat LA-5026 
Cat LA-5027 
Cat LA-5028 


ONLY $149 


What a great idea! You 
simply take out one of 
your reversing globes 
and replace it with this. 


SAVE $7.60 


ит OC [сову вояяоимо] 
$200! PRO-+LOGIC 
Yes, you can now buy the Dolby Pro 


Logic short form kit (KC-5175) and the 
enclosure kit (KC-5176) for $199. 


SAVE $40 $199 


DOLBY PRO LOGIC J 
CENTRE SPEAKER |, 
KIT BARGAIN 


Kit includes: 

*2 x 5" shielded woofers Cat CW-2102 

*1 x 1" shielded dome tweeter Cat CW-2006 
*1 x crossover network Cat CX-2613 

*1 x set box plans / wiring details 


Only $89 SAVE OVER $16 Cat. CS-2500 


YOUR CHANCE TO SAVE $$$. We've 
made a scoop purchase of 
some Philips 

AD11400/T8 1” Hi Fi 


Dome Tweeters. These 


are physically slightly smaller 


#9 


258555 


than our standard AD11610 tweeters “/ 


but cost exactly the same price to buy from 


Philips. Grab some while we have them. SSS 


Specifications: elmpedance: 80 °Voice coil : E 


resistance: 6.30 Resonant frequency: 1500Hz |" =H 


eSystem power handling: 100WRMS *SPL: v EEE EE LE 


90dB/1m *Voice coil diameter: 25mm «Magnet 
weight: 100g eSize: 82 x 82mm, cutout hole 73mm 


Cat. CT-2014 NORMAL PRICE IS AROUND $26 


e $30 | 


It's ideal for use on windows, doors, 
medicine cabinets, closets, stereo 
cabinets etc etc. It's easily attached with 
double sided tape or screws (both 
supplied). It has an instant trigger, loud 
beeping alarm, easy installation, no 
wiring, automatic alarm cut off after 30 
seconds and it can be re-triggered. i 
Requires 2 x AAA batteries. This unit : 

features a hidden switch which makes it easy to use and 


This soldering stand has got the lot. Its heavy steel base is 2mm thick, and 
incorporated in the base is'* a small reel of solder that mounts underneath * а 
battery holder for two AA batteries to power the light « à hole for the dish and 
sponge for tip cleaning. 

From the centre of the base is the upright support bar, on which two 
horizontal bars mount which hold two adjustable alligator clips and a large 
magnifying glass. Mounted at the back of the base is an adjustable pull out 
leg on which mounts the soldering iron stand. The solder dish and sponge 
can also be mounted on the left or right hand sides. There is also a small 
adjustable light for looking into those small dark crevisses. Limited Quantity 


pu turn off. Size (each unit): 131 (H) x 22(W) x 24(D)mm. 
Cat. TS-1510 WAS $34.95 SAVE $1 о Cat: LA-5095 WAS $1 7.95 
SAVE ON 8K DATABANK [77 ++ +t SAVE $5 
Will store up to 500 x 16 digit > — [ Directors Clapper Board 
phone numbers. Plus Time, Date, You see these all the time in commercial movie 


Alarm, Calculator, Security, Dual 


Line Display S Auto Off i making. See cat page 83. Cat. AV-6530 
ine Display uto Power x m 2 а 
Supplied in wallet. te we a Cat Price $16.95 


Cat. QM-7305 WAS $27.95 | ‘= à at ae 
Nov $20 SAVE $7.95 — Save $11.95 


GUARDALL WIRELESS HOME ALARMS 


SAVE A FORTUNE OVER NORMAL PRICES 

Guardall Wireless Burgalar Alarms are very reliable, have a good range and 
work well. See 1995 catalogue page 70 for full details. 

4 SECTOR SYSTEM 

*1 x 4 sector alarm receiver panel *1 x wireless pulse count PIR *1 x reed 
switch/transmitter «1 x remote controller «1 х 240V plugpack *Extra PIRS, 
remotes,reed switch transmitters are available separately.Cat. LA-5220 


Cat Price $399.50 


RECTOR 


GIFT VOUCHERS 
NOW AVAILABLE 


Gift vouchers are an ideal way to give a gift 
to someone. Simply purchase on for any 
amount you nominate, and the receiver can 
bring it to any Jaycar store to collect 
whatever he/she wishes to the value. 


Clean up the 
edges of a hole , 
you have just E 


drilled or cut out in your project. Suitable for steel, plastic, wood 
9 5 etc. Supplied with spare blade. Will de-burr virtually anything. 


Save $100 


3 SECTOR SYSTEM 
«1 x 3 sector alarm receiver panel •1 x wireless pulse 
count PIR «1 x remote controller «1 x 240V plugpack 


Cat. LAs221 Cat Price $289.50 Cat: TH-1845 was $7.95 
: Vv 
Save $70 YEN [S Yd sare a 

OPTIONAL EXTRAS DISCOUNTED ALSO ELECTRONICS 
Remote Control Was $44.95 LA-5222 This case includes a 200 watt power | = 
Door/Window Switch Was $54.95 LA-5226 supply, and has a TURBO push button, 
Pulse Count PIR Was $99.50 LA-5224 three digit display and a security 
Wireless Keypad Was $89.50 LA-5228 keylock. It will hold two 5.25” and two 


3.5” drives. 
Cat. XC-4635 Was $99.95 


LAST CHANCE!!! these 3 titles will not he reprinted by Babani books. 


BUY 10 


ESSAN Save $10 


LABS [POWER 
SUPPLIES 


If you have built a project and found that it doesn't work correctly, or 
not at all, then this book should help. It will help you overcome 
problems by indicating how and where to look for many of the common 
faults. Chapter 1 looks at mechanical faults, chapter 2 deals with linear 
analogue circuits, chapter 3 looks at testing components and chapter 4 
looks at TTL and CMOS logic circuits. Softcover, Size: 110 x 178mm, 
81 Pages, P 

Cat. BB-7006 


Beginners Guide To Building Electronic Projects Cat. MP-3085 $199.50 


The purpose of this book is to enable the complete beginner to tackle the í 
practical side of electronics, so that they can confidently build the Cat. MP-3088 $349.50 ы. 
ES electronic projects that are regularly featured in magazines. Subjects such 

as component identification, tools, soldering, construction methods, Al N S 
cases etc are covered in detail. 


ll Softcover, Size: 110 x 178mm, 107 Pages, $5.95 Vinnic C Pkt 2 Cat. SB-2331 
Cat. BB-7007 was 95¢ NOW 65¢ 


Vinnic D Pkt 2 cat. SB-2332 
was $1.50 NOW $1 


Cat. MP-3080 $199.50 


Model Railway Projects 


We always seem to have various kits for model railways in our range. 
This book provides a number of useful projects including controllers, 
signals and sound effects with stripboard layouts provided for each 
project.Softcover, Size: 110 x 178mm, 96 Pages, 


Cat. BB-7009 $8.75 


Vinnic 9V Pkt 2 cat. SB-2333 
was $2.50 NOW $2 
AA Pkt 4 Cat. SB-2330 was $1.80 NOW $1.40 


Latest Kits 
GEIGER COUNTER 


REF: Silicon Chip September ‘95 
Are you concerned about nuclear 
testing in the Pacific? Worried 
about the possible increase in the 


amount of background radiation? Then check it out 
with our Geiger Counter Kit. It will detect alpha, 
beta and gamma radiation and has an audible 
output. Kit includes PC Board, Case, Geiger Muller 


Jacobs Ladder Hig. 
Voltage Display Ki 


REF: Silicon Chip September 1995 

Ever since scientists Telsla and Edison were able to generate really high 

voltages the Jacobs Ladder display has been creating awe. Best 

| examples of a Jacobs Ladder can be seen in those early Frankenstein 

films, and the kit presented here produces a noisy ladder of sparks that 

look equally as nasty and dangerous - as indeed they are - along with the em 
familiar smell of ozone! Kit includes PCB and electronic components. 

Tube, Speaker, Transformer Assembly and all 12V auto coil required - not incl. 

specified components. 


Cat. KC-5194 $179.50 Cat. KC-5191 


| MIXTURE DISPLAY FOR 
THROTTLE KIT FOR MODEL RAILWAYS P FUEL INJECTED 

REF: Silicon Chip Dept/Oct 95 Includes pulse power, 

push button control, track voltage metering, inertia (momentum) and 


full overload protection, forward/reverse lockout to prevent the train NE 


REFER SC NOV 95 


being thrown into reverse until it first comes to a full stop - complete | This project allows you to 

with adjustable braking time; plus microprocessor control. Includes | ; ii monitor the fuel mixtures being run їп. 

high quality walkaround control case, PCBs, pre-programmed micro 5 : Ee your car. You can use it as a tuning 

plus all electronic components and basic hardware. Transformer and tool to help in vehicle modification, or simply to see the 


mounting case not supplied - use MM-2005 and HB-5912. behaviour of the engine control module. Includes 


Cat. KC-5192 PCB, IC & specified components. Cat. KC-5195 $14.95 


THE LATEST KITS FROM JAYCAFR 


Cat Description Price | Cat Description Price |Cat Description 
KA-1778 Car low battery volt indicator 9.95 | KA-1779 Induction loop TV h'phone 19.95 | КС-5189 Fuel injector monitor 
KA-1776 Parallel breakout box 45.00 | KA-1780 Low cost train controller 29.95 |КС-5188 Door minder 


KA-1775  Flexitimer Mk2 22.95 | KC-5193 Vader voice Mk2 27.95 |KC-5187 Electric fence 

KA-1774 РС driven ECG 34.95 | KC-5192  Railpower Mk? train 125.00 |KC-5186 Train detector 

KA-1773 Economy surround sound 69.50 | KC-5191 Jacobs Ladder 29.95 |KC-5185 Guitar headphone amp 
KC-5190 Gain control mic preamp 29.95 


*FREE Speaker Stand: 
*Cable with JV20’s For November 


Assemble your own speaker kits 
using quality European VIFA 
drivers and save a fortune. 
Cabinets and crossovers are 
prebuilt. Simply screw the 
speakers in and solder the leads. 
See our 1995 catalogue for full 
details. Call into any store for a 
demo. 


Quote from Leo Si 
Silicon Chip On J' 
This speaker re 
performs, wit 
prodigious po 
handling and bea 
bass down to be 
30Hz. But as we 

4 power handling 

$60) with : extended bass res 
- 3V40/JV60/JV100 the system is v 
— speakers and satisfying in its ha 
cabinets purchase . of all types of mus 
*One set FREE a smooth midranc 
value $30) with very clean tret 
3V80/JV110 reproduction 


Refer EA June 1995 Refer EA September 1995 Refer EA August 1995 bei pda a inea iiu 
Speaker Vifa M22WR CW-2115 $199.50 SPEAKER KIT SPEAKER KIT Cat CS-2550 

Polyswitch Cat RN-3472 $10.95 Cat CS-2570 Cat CS-2560 WITH CABINETS 

Cabinet Cat CS-2540 $139.00 WITH CABINETS WITH CABINETS Cat CS-2552 

TOTAL Cat CS-2572 Cat CS-2562 


FREE WITH $478 DEAL - 10 METRES 
OF MONITOR OFC SPEAKER CABLE 

Cat WB-1735 Value $39.50 

Refer EA July 1995 

SPEAKER KIT Cat CS-2580 

WITH CABINETS Cat CS-2582 


Cat CW-2118 $229.50ea 
POLYSWITCH RN-3472 $10.95ea 
CABINET Cat CS-2552 $149.00еа 
BAFFLE Cat С5-2556 $30.00ea 
TOTAL 


AMAZING VALUE DMM'S FROM JAYCAR 


BRILLIANT RANGE OF ME ALL OFFER UNBELEIVABLE VALUE FOR MONEY 
For full specifications and list of all fhe features associated with each model see our 1995 catalogue. 
Low Cost Pocket 30Range Temperature AutoRange 4.5 Digit 
• 3.5 Digit 12.5mm * 3.5 Digit * Large Display * Frequency Transistor • 3.5 Digit *Freq Counter *20 Amp 
High Display LCD * Wrap around leads • Transistor Test ^ *Diode, Continuity — «1999 Count *Transistor/DiodeTest 
* Transistor Test * Small size „20 Amp • Capacitance • Data Hold *Capacitance «Data 
* Diode Test • One hand operation • Diode Test • Auto Power Off * Bargraph Hold «Large Display 
10 Amp Current e Continuity • Diode • Large Display «20A *Diode • 10 Amp *Auto Power Off 
рае на «19999 Count 


f 


dE tte 


QM-1520 $34.95 


= 

A A EL * PERSA 

lop MEN ч 7 $ 
| ooo 


_ a _ : 
QM-1500 $29.95 QM-1300 $29.95 QM-1320 $69.95 ам-1530 $79.95 QM-1330 $99.95 


Low Cost Train Controller Kit 


REF: EA November 1995 Е Dual speed Japanes made 
This simple low cost model train controller uses a very. CD ROM. 12 month 

effecient phase control system to regulate the speed of warranty. Suitable for use 
your model train, giving good load-speed regulation. Hold | with апу IBM compatible 
the GO button and the train realistically picks up speed as it moves around the — machine. Supplied with CD 
track, release the button and it slowly grinds to a halt. Maximum speed is - ROM drive disk, leads and 
controlled by the throttle, it has forward and reverse, and “emergency stop” | - instructions. Cat XC-4625 


just in case. All specified parts, PCB and case supplied. Requires 6-18VAC @ 1 = 
amp depending on train (use MP-3026 $21.50). | Normally $1 99 NOW $1 45 Save $54 
$29.95 : ; | = Е ae | E—H 4 W 


Cat. KA-1780 
TWO WAY FUSED POWER 
DISTRIBUTION BLOCK 


Accepts one 4GA cable 
POWER z to 2 outputs for 8GA 
DISTRIBUTION ESI cable. 
BLOCK T Cat.sz-2070 $29.95 |. 
Accepts one 4GA wire to FOU R WAY FUSED POWER à 
four 8GA out. 

DISTRIBUTION BLOCK 
em шшш $14.95 Accepts three 4GA cables, 
GOLD BATTERY TERMINALS АЕ 
With 6mm bolt, & Cat. 52-2072 $39.95 | 
wing nut on which our - 
waiting GOLD FUSEHOLDER WITH 


connected to run 


cabling to equipment. : MOUNTING BRACKET 


Cat. HC4040 $12.95 Length 80mm - accepts 
5AG fuses. 


4 WIRE BATTERY TERMINALS [NSP A 
Accept two 8GA cables | 
and two 4GA cables. : GOLD INLINE 

POSITIVE Cat. HC-4042 FUSEHOLDERS 
$24.95 Total length is 112mm. 


NEGATIVE Cat. HC-4043 $24.95 Accepts 5AG fuses. - 
8GA FUSEHOLDER - Cat. SZ-2066 $233 


SILICON COVER Cat. HC- 4045 $6.95 АСА FUSEHOLDER - Cat. 52-2068 


BRAND NEW MODEL!!! Has a 

unique tilting LCD display 

which allows you to read at AXE | 
any angle. General specs: 

*Display - 3.5 digit LCD «Range - 9 ranges 

. 200pf to 20mf *Sampling time - 0.5 seconds 


* Accuracy - 0.5% ranges 200pf to 200mf 
- ranges, 1.096 range 2,000uf, 2.096 range 20mf. 


Cat. QM-1572 


20 SECOND 
RECORDER 


Record messages up to 20 seconds long. Ideal for 
remembering telephone numbers you see whilst driving, or 
reminding yourself to phone someone etc. 20 second 
recorders previously sold for $29.95. We've sliced $5 off the 
price. Uses 3 x AAA batteries (not supplied). 


Cat. XC-0276 $24.95 


i AVL P.N r 8-10 LEEDS ST RHODES 2138| PHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY | : + vie Mis 


PHONE: (02) 743 5222 ORDERS: 1800 620 169 | ROAD FREIGHT ANYWHERE | (1800) 022 888 $50 -$09.99 $7.00 
[а өй: ӨШ) FAX: (02) 743 2066 FAX: (02) 743 3070 — [ІМ AUST (up to 20kg) $14.00] HOTLINE (02) 743 6144 OVER $100 $800 


SYDNEY CITY «129 York StePh:(02) 267 ee 267 1951 
• Mon/Fri:8.30-6pme hurs;8.30pm Sat: -4pm 


BURANDA QLD • 144 Logan RdePh:(07) 3393 0777 e Fax:(07) 3393 0045 } 
*Моп/Еп:9-5.30® Thurs:8.30* Sat:9-4pm GORE HILL — © 188 Pacific Hwy (Gar. Bellevue Ave) ePh:(02) 439 4799% Fax: 
а \ NN Ч (02) 439 4895 ә Mon/Fri:9-5.30 Thurs:8.30.Sat:9-4Sun:10-4 
COBURG VIC •266 Sydney Rd«Ph (03) 9384 1811 Fax:(03) 9384 0061 653 796 e Mon/Fri:9-5.30 «Sat S- 4pr 
> ў à PARRAMATTA e355 Church St (Cnr. Victoria Rd)ePh:(02) 683 3377 
on/Fri:3-5.30eFri:8.30«Sat9-Apm sfx) 683 S de Mone S 9309 ге Др 
D 03 966 Sun:10am-4pm aN 


VISA 


prava y) LD c SPRINGVALE VIC 887-889 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd | PERTH «326 Newcastle St Nothbrdges 08) 328 8252 


Ph:(03) 9547 1022 Fax:(03) 9547 1046 © Fax:(09) 328 8082 e Моп/ЕП:9-5.3 


on/Fri:9-5.30* Fri:8.30¢Sat9-4pm vu 


PRODUCT SHOWCASE 


Low-cost inkjet plotters from HP 


Hewlett-Packard has 
introduced two large- 
format inkjet plotters, the 
DesignJet 250C colour 
model and the DesignJet 
230 monochrome unit. The 
250C plotter is HP’s first 
large-format colour device 
designed specifically for 
the low end of the com- 
puter-aided design (CAD) 
market, while the 230 
plotter replaces the model 
220. 


The 250C offers colour output in 
three different print modes. The plot- 
ter’s four ink cartridges, cyan, yellow, 
magenta and black (CYMK), let users 
create a full range of colours with 300 
dots-per-inch (dpi) resolution. It takes 
only six minutes for the HP 250C to 
print a typical A1 size colour CAD 
drawing in normal mode. 

The 230 plotter also features three 
print modes. It uses the same black 
print cartridge as the model 250C and 
both models produce black output in 
600-dpi resolution. A black-only A1 
size plot takes only five minutes on 
either plotter in normal mode (600 
dpi). 


Commonly available media, includ- 


Power supply for 
train controller 


For those who need a robust 
power supply for the train control- 
ler published in the September & 
October 1995 issues, this unit from 
CIL Distributors should fill the bill. 
Based on a 120VA toroidal power 
transformer, it has two 15V AC 
outputs, each with a capacity of 
4А. 

The unit is double insulated and 


ing plain paper, vellum, translucent 
and polyester film, may be used for 
black-only plotting. For colour plot- 
ting, HP’s special inkjet paper must 
be used; it is readily available through 
drafting-supply stores and outlets 
where plotters are sold. 

The plotters come with Centronics/ 
Bi-tronics and RS-232 serial ports and 
may be connected to a LAN through 
an HP JetDirect EX external connec- 
tion. The plotters come with HP-de- 
veloped drivers for AutoCAD Release 


housed in a high impact plastic 
case with soft rubber feet. It is fit- 
ted with a 2-metre power cord and 


11, 12 and 13, and Microsoft Win- 
dows 3.1. The plotters can switch au- 
tomatically between HP-GL, HP-GL/2 
and HP RTL modes. 

The HP DesignJet 250C plotter is 
$5440 for A1 size and $7408 for AO. 
The DesignJet 230 model is $4341 for 
A1 size and $5903 for AO size. All 
prices include sales tax. 

Readers may obtain further infor- 
mation on HP products and services, 
Australia-wide, by calling 131 347 (toll 
free, no STD area-code required). 


has slow-blow fuse protection. 
Fully approved to AS3108- 
1990, the new supply is priced 
at $125.00. For further infor- 
mation, contact CIL Distribu- 
tors Pty Ltd, PO Box 236, Cas- 
tle Hill, NSW 2154. Phone (02) 
634 3475. 
The supply is also available 
from Anton’s Irains, Cnr 
Prince & Mary Sts, North Parra- 
matta, NSW 2151. Phone (02) 683 
3858. 
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Tektronix TVS600 VXI 
waveform analysers 


The new TVS600 series VXI wave- 
form analysers from Tektronix offer 
the fastest available waveform acqui- 
sition performance in the VXI format. 
At five Gigasamples/second on four 
channels simultaneously, with a 1GHz 
bandwidth and eight bits of vertical 
resolution, the TVS600 series sets 
new performance benchmarks in VXI- 
based waveform analysis for advanced 
research and characterisation — and is 
fully VXI plug and play compliant. 

The TVS621 and TVS641 analysers 


are C-size VXI cards with two or four 
input channels respectively. Both 
modules incorporate digital real-time 
signal acquisition, derived from the 
TDS600 benchtop DSO, and have 
250MHz bandwidth, simultaneous 
1GS/s sample rates and 15K record 
length. 

The instruments' trigger system dis- 
criminates on both edge transitions 
and pulse width, and responds to trig- 
gers on any of the 10 available back- 
plane trigger lines. 

The TVS625 and TVS645 are C-size 
VXI cards and feature a 5GS/s sample 
rate, 1 GHz bandwidth and 15K record 


Lightweight scope 
from Yokogawa 


guum v 


length. Employing a dig- 
ital real-time signal acqui- 
sition engine similar to 
that of the TVS621 and 
TVS641, these VXI mod- 
ules can capture signals 
on all channels simulta- 
neously with 200ps/point 
time resolution. 

For further informa- 
tion, contact Tektronix 
Australia Pty Ltd, 80 Wa- 
terloo Rd, North Ryde, 
NSW 2113. Phone (02) 
888 7066. 


Yokogawa’s new replacement for 
their popular DL1200A and DL1300A 
Digital Oscilloscopes is smaller in size 
yet more powerful. The DL1540 
weights just 5kg and has a footprint 
smaller than an A4 sheet. 

The DL1540 is a long record length, 
150MHz, 4-channel digital oscillo- 
scope with a maximum sample rate of 
200MS/s. It has a high speed update 
rate irrespective of the number of chan- 
nels in use. It also acts as a recorder 
capable of capturing very fast surge 


KITS-R-US 
PO Вох 314 Blackwood SA 5051 Ph 018 806794 


TRANSMITTER KITS 

© FMTX1 $49: a simple to build 2.5 watt free running CD level input, FM band runs from 12-24VDC. 

© FMTX2B $49: the best transmitter on the market, FM-Band XTAL locked on 100MHz. CD level input 3 

stage design, very stable up to 30mW RF output. 

© FMTX2A $49: a universal digital stereo encoder for use on either of our transmitters. XTAL locked. 

© FMTX5 $99: both FMTX2A & FMTX2B on one PCB. 

© FMTX10 $599: a complete FMTX5 built and tested, enclosed in a quality case with plugpack, DIN input 

connector for audio and a 1/2mtr internal antenna, also available in 1U rack mount with balanced cannon 

input sockets, dual VU meter and BNC RF $1299. Ideal for cable FM or broadcast transmission over 

distances of up to 300 mtrs, i.e. drive-in theatres, sports arenas, football grounds up to 50mW RF out. 
FMTX10B $2599: same as rack mount version but also includes dual SCA coder with 67 & 92kHz 

subcarriers. 


AUDIO 
© piGI-125 Audio Power Amp: this has been the most popular kit of all time with some 24,000 PCBs being 
sold since 1987. Easy to build, small in size, high power, clever design, uses KISS principle. Manufacturing 
rights available with full technical support and PCB CAD artwork available to companies for a small royalty. 
200 Watt Kit $29, PCB only $4.95. 
© AEM 35 Watt Single Chip Audio Power Amp $19.95: this is an ideal amp for the beginner to construct; 
uses an LM1875 chip and a few parts on a 1 inch square PCB. 

Low Distortion Balanced Line Audio Oscillator Kit $69: designed to pump out line up tone around studio 


RF current 
immunity tester 


The investigation and as- 
surance of electromagnetic 
compatibility of equipment 
under the effects of radi- 
ated HF-fields, as specified 
by standards such as IEC 
801-3, involves the use of highly complex test 
facilities that are mostly to be found only in spe- 
cialised test laboratories. Such tests can prove to be 
expensive if items have to be tested many times. 

The palm sized, battery-operated NSG 420 RF 
Current Immunity Tester can help to minimise 
such costs. By using a substitution method, involv- 
ing the injection of HF-energy into power feed and 
interconnecting cables, valuable information re- 
garding the interference immunity of a test object 
can be obtained, allowing the appropriate counter- 
measures to be incorporated at an early stage in the 
development work. 

The simplicity of operation and low cost also 
makes the NSG 420 a valuable tool on the produc- 
tion line to check the consistency of the EMC 
measures incorporated in a product. For further 
information, contact Westinghouse Industrial Prod- 
ucts, 175-189 Normanby Rd, South Melbourne, Vic 
3205. Phone (03) 676 8888 or fax (03) 676 8777. 


complexes at 400Hz or any other audio frequency you wish to us. Maximum output +21dBm. 

MONO Audio DA Amp Kit, 15 splits: $69. 
Universal BALUN Balanced Line Converter Kit $69: converts what you have to what you want, 
unbalanced to balanced or vice versa. Adjustable gain. Stereo. 


OMPUTERS 


Max 1/0 Card for PCs Kit $169: originally published in Silicon Chip, this is a real low cost way to interface 
to the outside world from your PC, 7 relays, 8 TTL inputs, ADC & DAC, stepper motor drive/open collector 
1 amp outputs. Sample software in basic supplied on disk. 

BM PC 8255 24 Line 1/0 Card Kit $69, PCB $39: described in ETI, this board is easy to construct with 
only 3 chips and a double sided plated through hole PCB. Any of the 24 lines can be used as an input or 
output. Good value. 

© Professional 19" Rack Mount PC Case: $999. 

All-In-One 486SLC-33 CPU Board $799: includes dual serial, games, printer floppy & IDE hard disk drive 
interface, up to 4Mb RAM 1/2 size card. 

* PC104 486SLC CPU Board with 2Mb RAM included: 2 serial, printer, floppy & IDE hard disk $999; VGA 
PC104 card $399. 


KIT WARRANTY - CHECK THIS OUT!!! 


If your kit does not work, provided good workmanship has been applied in assembly and all original parts 
have been correctly assembled, we will repair your kit FREE if returned within 14 days of purchase. Your 
only cost is postage both ways. Now, that's a WARRANTY! 

KITS-R-US sell the entire range of designs by Graham Dicker. The designer has not extended his agreement 
with the previous distributor, PC Computers, in Adelaide. All products can be purchased with Visa/ 
Bankcard by phone and shipped overnight via Australia EXPRESS POST for $6.80 per order. You can speak 
to the designer Mon-Fri direct from 6-7pm or place orders 24 hours a day on: PH 018 80 6794; FAX 08 270 
3175. 
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signals. Pulses as small as 20ns can be 
recorded in real time on an optional 
built-in printer. In single shot applica- 
tions, up to 120K word length is avail- 
able and since the signal is first stored 
in memory, a fast sampling speed can 
be used, enabling signals of tens of 
MHz to be printed out. For slower 
signals, the DL1540 shows a wave- 
form on its 7-inch CRT similar to a 
recorder, with a Roll mode allowing 
information equivalent to two pages 
(20K word) to be kept. 

The DL1540 has a built in 3.5-inch 
floppy drive that is MS-DOS compat- 
ible. This allows waveform data, panel 
settings and display to be saved and 
later included in a word processor 
document. A History Memory func- 
tion stores the last 100 displays, any 
one of which may be recalled and 
magnified quickly and easily with the 
instrument’s Zoom function. 

For further information, contact 


Audio Lab 


CATALOGUE 
1995-1996 


Yokogawa Australia, 25-27 Paul St 
North, North Ryde, NSW 2113. Phone 
(02) 805 0699. 


AUDIO MODULES 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 


R.S.K. Electronics Pty. Ltd. 


Complete Audio Lab kit with PCBs, 1% resistors, PTH screened PCBs, IC sockets, 
boot Eprom, screen printed case, 8K RAM, 8031 processor and all ICs. 


Includes calibration and Audio Lab V5.1 software 


10 VAC 1A plugpack plus socket $18. 
2-Metre serial cable $9. 


Fully assembled & calibrated complete with plugpack (1-year warranty) $450 


5 Ludwig Place, Duncraig, Perth WA 6023 


$330 inc. tax. 


Processor test kit $15. 
Freight $9. 


Phone (09) 448 3787 


Aussat systems 
from under $850 


SATELLITE RECEIVERS FROM $280 
LNB’s Ku FROM 


LOTS OF OTHER ITEMS 

FROM COAXIAL CABLE, 

DECODERS, ANGLE ME- 

TERS, IN-LINE COAX AMPS, 

PAY-TV DECODER FOR 

JAPANESE, NTSC TO PAL 
TRANSCODERS, E-PAL 

DECODERS, PLUS MANY 

MORE 


For a free catalogue, fill in & mail 
or fax this coupon. 
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Set yourself up with movie sound in your living room, using 
this Dolby* Pro Logic Surround Sound and Effects Unit. It 
includes a microprocessor for delay control plus power 
amplifiers. Fully approved and tested by Dolby 
Laboratories Licensing Corporation in the USA, it will 
provide you with a new standard of listening pleasure. 


By JOHN CLARKE 


SILICON CHIP 


OLBY PRO LOGIC Surround 

Sound provides an extra di- 

mension to the sound of mov- 
ies in your home and makes them so 
much more enjoyable. For big movie 
sound, you don’t have to go to the 
cinema; you can now have it all at 
home. 

Not only will the SILICON CHIP Sur- 
round Sound Unit decode Pro Logic 
sound but it includes an effects facil- 
ity which adds depth to unencoded 
sources. These include music from 
CDs, records and tapes. Once you have 
listened to music via the effects unit 
you may find it difficult to go back to 
standard stereo sound. The delay time 
between the front channels and rear 
surround loudspeaker outputs can be 
adjusted to suit your personal prefer- 
ence. 

We first published a basic Pro Logic 
Surround Sound Decoder in the De- 
cember 1994 and January 1995 issues 
of SILICON CHIP. Since then we have 
had many requests for a deluxe ver- 
sion with power amplifiers and ad- 
justable delay. Here is the result. 

Housed in a low profile case, it 
includes three power amplifiers, one 
for the centre channel and two for the 
rear surround speakers. Line outputs 
are provided to drive a standard stereo 


Main Features 


Genuine Dolby* Pro Logic active surround sound decoding 


Meets all Dolby specifications 


Stereo, 3-stereo, surround and effects modes 


Normal, wideband (full range) or phantom centre channel 


Noise sequencer to set up balance between channels 


Trim control for centre and surround channels 


Master volume control for all channels 


Subwoofer output 


Line outputs to left and right channels (to external stereo amplifier) 


20W amplifiers for centre, surround left and surround right outputs 


Effects selection for simulated surround sound 


Adjustable delay from 15ms to 30ms 


Presettable power-up delay time 


amplifier for the left and right front 
channels. And for those who like lots 
of bass, there is a subwoofer output 
which can be connected to a separate 
power amplifier and subwoofer loud- 
speaker. 

On the front panel are the on/off 
switch, up and down delay and noise 
sequencer buttons, mode and centre 
channel selection switches, the cen- 
tre and surround trim controls plus 
the main volume, Dolby/Effects switch 
and effects level controls. At the rear 
are six RCA sockets for stereo inputs 
and the left, right and subwoofer out- 
puts. Six binding post terminals are 
provided for the left and right sur- 
round and centre loudspeaker out- 
puts. 

The 2-digit display on the front 
panel indicates the selected delay time 
for the surround channel. This can be 
varied from 15ms to 30ms in ims 
steps. An initial delay value is set 
whenever the unit is switched on. 
This can be preset to any value be- 
tween 15ms and 30ms by DIP switches 
inside the unit. 


Noise sequencer 


The noise sequencer is used to set 
the balance between channels. When 
switched on, the sequencer LED lights 
and a noise signal is sent to each chan- 
nel in turn for about two seconds. The 
LED display shows which channel 
has the noise signal by displaying L, 


GC, R or S. Thus, the centre and sur 
round channel outputs can be adjusted 
to match the sound levels from the 
front left and right channels. 

The mode control selects stereo, 3- 
stereo or surround sound. Stereo se- 
lection simply passes the signal with- 
out any processing. “3-stereo” adds 
the centre channel, while “Surround” 
adds the surround output, as you 
would expect. Note that during noise 
sequencer operation only the chan- 
nels selected will be fed with noise 
signal. 

The centre switch controls the cen- 
tre channel mode. In Normal posi- 
tion, frequencies below 100Hz are at- 
tenuated so that a wide range loud- 
speaker is not required. The signal 
below 100Hz is added to the left and 
right channels at a -3dB level to re- 
store the bass balance. In Wideband 
mode, the centre channel receives the 
full frequency range and a wide range 
speaker will be required. 

Finally, in Phantom mode, no cen- 
tre channel speaker is required as the 
centre channel signal is fed equally to 
the left and right front speakers. Note 
that the subwoofer output is only avail- 
able when Normal or Phantom modes 
are selected. 

The Dolby/Effects switch selects be- 
tween the Pro Logic decoding and the 
Effects operation. When in effects 
mode, the centre channel is simply 
the left plus right signal, while the 
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Fig.1: the block diagram for the Surround Sound Decoder. Most of the decoding 
work is done by IC1 and IC2, while IC6 controls the delay times and noise 


sequencer operation. 


surround channel is the left minus 
right signal. The surround channel is 
also delayed by the value set on the 
display and the surround volume is 
set by the effects level control. 


Block diagram 


Fig.1 shows the block diagram for 
the SILICON CHIP Surround Sound 
Decoder. Most of the decoding work 
is done by IC1 and IC2, while IC6 
controls the delay times and noise 
sequencer operation. 

The left and right channel encoded 
signals (Lt and Rt) are initially proc- 
essed by an automatic balance control 
within IC1. This detects any differ- 
ence between the left and right chan- 
nels and adjusts the gain in each chan- 
nel until the difference is nulled out. 
Precise balance between the left and 
right channels is important for ob- 
taining the best separation between 
each of the four channels. 
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At this point, either the balanced 
left and right outputs or noise sequen- 
cer signals are passed through to the 
following stages. This is selected by 
the Noise Sequencer input signals (E, 
A and B) under control from IC6. When 
the noise sequencer is selected, a noise 
signal is passed in turn to the Left, 
Centre, Right and Surround outputs. 
The channel mode switch (S4) sends 
a signal to IC6 so that it is aware of the 
switch position. In the stereo mode, 
noise is sent to only the left and right 
channels, while in 3-stereo, the cen- 
tre channel also receives a noise sig- 
nal. 

When the noise sequencer is off, an 
L-R and L+R signal is produced from 
the left and right balanced outputs. In 
its most simple form the L+R signal 
becomes the centre channel and the 
L-R signal becomes the Surround 
channel. These outputs are used for 
the effects selection while the Pro 
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Logic outputs include further process- 
ing to improve channel separation, 
channel dominance and directional 
accuracy in each channel. Effects or 
Pro Logic decoding is selected by 
switch S2a-S2f. 

The surround output (designated 
S’) or the L-R signal is sent to an anti- 
alias filter within IC2 prior to delay 
processing. This filter removes fre- 
quencies above 7kHz. Without this 
anti-alias filter, extraneous signals can 
occur at the output of the delay unit 
and these would cause distortion plus 
a variety of spurious beat effects. The 
delay time is adjusted by IC6 (the 
microprocessor). 

A 7kHz low pass filter also follows 
the delay to limit the signal to the 
same bandwidth as the originally re- 
corded surround signal. This reduces 
noise and improves the surround 
sound reproduction. 

A modified Dolby B-type noise re- 
duction within IC1 restores the signal 
to its original flat response. 

The L, C, R & S signals from S2a- 


1 folded metal case, 436 x 50 x 260mm, 
with screened front panel 

1 input/output socket label, 65 x 40mm 

1 loudspeaker terminal label, 75 x 
40mm 

1 Dolby licence label, 145 x 7mm 

1 heatsink, 180 x 42 x 26mm 

12x 18V 160VA toroidal transformer 
(T1) 

1 IEC mains male socket 

1 3-core mains lead with moulded 3-pin 
plug & IEC female plug 

1 M205 panel mount fuseholder (F1) 
plus 3A fuse 

1 6-way RCA panel sockets 

6 banana sockets — 3 red, 3 black 

1 SPST miniature rocker switch 
(Altronics Cat S 3210) (S1) 

1 6-pole 2-position break before make 
rotary switch (S2) 

2 DPDT centre off switches (83,84) 

1 5kQ linear pot (VR1) 

2 50kQ log pots (VR2, VR3) 

1 10kQ log pot (УВА) 

1 6m length of shielded audio cable 

1 500mm length of 7.5A brown mains 
rated wire 

1 100mm length of 7.5A blue mains 
rated wire 

4 500mm lengths of hookup wire — red, 
green, yellow & black 

1 800mm length of 3-way rainbow cable 

1 300mm length of 0.8mm tinned 
copper wire 

1 2-way mains terminal block 

5 22mm black anodised knobs 

1 solder lug 

4 12mm tapped spacers plus 8 screws 

8 9mm tapped spacers plus 16 screws 

7 6mm standoffs plus 7 screws & nuts 

20 100mm long cable ties > 

100 PC stakes 

10.47uF MKT polyester capacitor 

1 0.1uF ЗКУ ceramic capacitor 

1 S14K 275V metal oxide varistor 


Decoder PC Board 

1 PC board, code 01409951, 160 x 
165mm 

1 2MHz crystal (X1) 

4 5V reed relays, Jaycar Cat. SY-4036 
(RLY1-RLY4) 


Semiconductors 

1 M69032P Mitsubishi Dolby Pro Logic 
Surround Decoder (IC 1) 

1 M65830P Mitsubishi Digital Delay 
(IC2) 

1 TDA1074A quad VCA (IC3) 

2 LF347 quad op amp (IC4,1C5) 

1 BC338 NPN transistor (Q1) 


PARTS LIST 


1 1N4004 1А 400V diode (D11) 


Capacitors 

5 100uF 16VW PC electrolytic 
1 47uF 16VW PC electrolytic 
1 22uF 16VW PC electrolytic 
5 10uF 16VW PC electrolytic 
1 10uF 25VW PC electrolytic 
1 10uF 16VW RBLL electrolytic 
2 4.7uF 16VW PC electrolytic 
11 1uF 16VW PC electrolytic 
1 0.68uF MKT polyester 

1 0.33uF MKT polyester 

5 0.22uF MKT polyester 

1 0.18uF MKT polyester 

15 0.1uF MKT polyester 

2 .068uF MKT polyester 
1.056uF MKT polyester 

3 .047uF MKT polyester 

2 .022uF MKT polyester 

3 .0056uF MKT polyester 
1.0047uF MKT polyester 
1.0033uF MKT polyester 
1.0022uF MKT polyester 

2 680pF ceramic 

3 470pF ceramic 

4 180pF ceramic 

2 100pF ceramic 


Resistors (0.25W 196) 

3 10MQ 1 8.2kQ 
1 1MQ 6 7.5kQ 
1 330kQ 1 5.6kQ. 
1 150kQ 3 4.7kQ 
6 100kQ 12.7kQ 
4 68kQ 1 1kQ 
7 47kQ 14700 
1 33kQ 7 1000 
7 22kQ 1 300 
2 18kQ 2100 
14 15kQ 


Ромег Ѕирріу РС Воага 

1 PC board, code 01409952, 105 х 
140mm 

1 TO-220 heatsink, 30 x 25 x 13mm 


Semiconductors 

1 7815 15V 3-terminal regulator (REG1) 
1 7915 15V 3-terminal regulator (REG2) 
1 7812 12V regulator (REG3) 

1 317T adjustable regulator (REG4) 

1 7805 5V regulator (REG5) 

4 1N5404 3A diodes (D1-D4) 

6 1N4004 1A diodes (D5-D10) 

1 PO4 1A bridge (BR1) 


Capacitors 

2 10,000uF 25VW PC electrolytic 
1 4700uF 25VW PC electrolytic 

1 1000uF 25VW PC electrolytic 


2 470uF 25VW PC electrolytic 
1 47uF 25VW PC electrolytic 
7 10uF 25VW PC electrolytic 


Resistors (0.25W 1%) 

1 10kQ 11200 

1 1.8kQ 11000 5W 
1 6800 5W 


Amplifier PC Board 

1 PC board, code 01409953, 200 x 
50mm 

12 M205 PC mounting fuse clips 

6 3A M205 fuses 

3 TO220 insulating bushes & washers 

3 LM1875 20W amplifiers (IC7-IC9) 


Capacitors 

6 100uF 25VW PC electrolytic 
3 22uF 25VW PC electrolytic 
3 2.2uF bipolar electrolytic 

3 0.22uF 63V MKT polyester 
6 0.1uF MKT 


Resistors (0.25W 1%) 
3 22kQ 3 1kQ 
3 18kQ 319 


Microcontroller & 

Display PC boards 

1 PC board, code 01409954, 76 x 
90mm 

1 PC board, code 01409955, 26 x 
115mm 

1 4MHz crystal (X2) 

1 4-way DIP switch 

3 momentary PC switches (S5-S7) 

1 6-way PC board header plug 

1 6-way PC board header plug 


Semiconductors 

1 MC68HC705C8P programmed 
microprocessor (IC6) 

2 HDSP5301 common anode 7- 
segment displays (DISP1, DISP2) 

3 1N914 diodes (D12-D14) 

1 3mm red LED (LED1) 


Capacitors 

1 10uF 16VW PC electrolytic 
2 0.1uF MKT polyester 

2 39pF ceramic 


Resistors (0.25W, 1%) 

1 1MQ 1 1kQ 

4 47kQ. 14 3300 
6 10kQ 


Miscellaneous 


Heatshrink tubing, solder, machine 
Screws & nuts. 
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Fig.2: the circuit for the 
Surround Sound Decoder. 
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Fig.3: the power supply has five separate regulators and is driven by 160VA mains transformer. 


S2d pass to a 4-way volume control, 
IC3. Adjustment of VR1 controls all 
four channels simultaneously. 

IC7, IC8 and IC9 are the power am- 
plifiers for the centre and rear sur- 
round channels respectively. IC9 is 
sent an inverted surround signal when 
S2f is in the Effects position and a 
non-inverted signal when S2f is in 
the Dolby Pro Logic position. 

The subwoofer output is fed via a 
100Hz low pass filter which obtains a 
mixed signal from the left and right 
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channels, after the volume control. 
This means that the subwoofer level 
will be controlled by the master vol- 
ume control. The low pass filter is 
controlled by S3 so that in the wide- 
band position of the centre mode, the 
filter is off. 


Circuit operation 


The complete circuit for the Sur- 
round Sound Decoder Unit is shown 
in Fig.2. 

The left and right channel inputs 


are applied to IC1 at the auto balance 
input (pins 15 and 22) via 10uF cou- 
pling capacitors and 10Q resistors. 
The 22kQ resistor at each pin biases 
the inputs to a 4V reference while the 
10Q resistors are RF stoppers. 

The auto balance time constant at 
pin 14, comprising a 10uF low leak- 
age capacitor and a parallel 10MQ 
resistor, prevents the auto balance con- 
trol signal from modulating the audio 
signal. 

The outputs from the left and right 


Inside the Dolby Pro Logic Decoder unit. It has three power amplifiers to 
serve the centre and rear surround channels. Despite the circuit complexity, 
the construction is straightforward, with most of the parts mounted on five PC 


boards. 


buffers at pins 18 and 19 connect in- 
ternally to voltage controlled ampli- 
fier circuits. These outputs also each 
connect to bandpass filters at pins 6 
and 7 and pins 9 and 10 respectively 
which roll off signals above 5kHz and 
below 200Hz. The signal is subse- 
quently applied to the full wave recti- 
fier circuitry and the L+R and L-R 
networks. 

Output filter capacitors for the full 
wave rectifiers on the Left, Right, Cen- 
tre and Surround channels connect to 
pins 3, 2, 1 and 56 respectively. The 
Rectifier Time Constant (RTC) capaci- 
tors within the log difference amplifi- 
ers for these channels are at pins 8, 
11, 5 and 4. 

The time constant capacitors which 
control the rate at which the sounds 
can move from one channel to an- 
other are at pins 50-55. The rate con- 
trol time constants are important since 
they prevent the system becoming lost 
and placing sounds in the incorrect 
channel if subject to sudden transients 
or loss of signal due to dropouts. 

The noise source in IC1 is filtered at 
pins 27 and 28 so that the output 
signal for the sequencer is centred 
around 500Hz. The noise sequencer 


is controlled at its A, B and E inputs 
from IC6. 


S' output 


The surround signal before the de- 


lay is labelled S' to differentiate it 
from the surround signal after delay. 
The S' output at pin 39 of IC1 is fil- 
tered by an 8.5kHz low pass anti-alias 
filter formed by the op amp at pins 22 
and 23 of IC2 and the associated resis- 
tors and capacitors. 

IC2 is clocked by a 2MHz crystal to 
accurately set the delay. The two 0.1uF 
capacitors at pins 17 and 18 are for the 
delta modulation circuit in the analog 
to digital conversion and the digital to 
analog conversion respectively. The 
300 resistor and .068uF capacitor be- 
tween pins 20 and 21 determine the 
response rate of the op amp used for 
delta modulation. 

The demodulated delayed signal 
appears at pin 15 while the op amp 
between pins 13 and 14 is connected 
to form a second order 7kHz low pass 
filter. Another 7kHz second order fil- 
teris provided by the op amp between 
pins 46 and 47 in IC1. This feeds the 
modified Dolby B-type noise reduc- 
tion unit within IC1. 


The output from the noise reduc- 
tion unit is internally connected to 
the operation and combining network 
circuit block. The four output chan- 
nels from this combining network ap- 
pear at pins 32, 38, 33 and 29, repre- 
senting the left, centre, right and sur- 
round signals. 

The above signals from IC1 are se- 
lected when switch S2 is in the Pro 
Logic position. When 52 is in the Ef- 
fects position, the automatic balance 
left and right channels are selected as 
well as L+R for the centre channel 
and the output from IC5d for the sur- 
round signal. 

Signals from S2a-S2d are applied 
to IC3, a TDA1074A quad voltage con- 
trolled amplifier. It can provide a 
110dB control range with 80dB sepa- 
ration and excellent volume tracking 
between channels. Distortion is better 
than .00596 at 300mV for signals be- 
tween 20Hz and 20kHz. The gain is 
adjusted by varying the control volt- 
age inputs at pins 9 and 10 using VR1. 

VR1’s voltage range is set by the 
1kQ resistor to Vref, the 22kQ resistor 
to VR1’s wiper and the 2.7kQ resistor 
from the top of VR1 to the 20V supply. 
Minimum volume occurs when the 
wiper of VR1 is set at ground. 

The output from each VCA at pins 
7, 12, 2 and 17 is coupled via 10uF 
capacitors to quad op amp IC4. IC4a 
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and IC4c provide a nominal gain of -1 
for the left and right channels respec- 
tively. The 180pF capacitor across the 
feedback resistors provides a high fre- 
quency roll-off at about 40kHz. 

IC4b and IC4d have a variable gain 
between -10dB and +10dB, as set by 
the 50kO potentiometers, VR2 and 
VR3. Relays RLY1-RLY4 are used to 
isolate the left, centre, right and sur- 
round outputs at power up to prevent 
audible thumps in the loudspeakers. 

The subwoofer signal is derived by 
mixing the left and right channel sig- 
nals in op amp IC5b which feeds the 
second order Butterworth low pass 
filter based on IC5c. Note that switch 
S3b grounds the signal applied to the 
filter when it is set in the wideband 
centre mode position. 

IC5a is a unity gain inverter for the 
right channel surround amplifier 
which is used when switch S2f is in 
the effects position. 

The three power amplifiers (IC7- 
ІС9) for the centre and rear surround 
channels are National Semiconduc- 
tor LM1875 20W devices. They come 
in a 5-pin TO-220 package. Their gain 
is set by the 18kO feedback resistor 
between pins 2 & 4 and a 1kQ resistor 
to ground via a 22uF capacitor. 

A 2.2uF bipolar capacitor couples 
signal into the non-inverting input at 
pin 1. The output at pin 4 is con- 
nected to a Zobel network comprising 
a 10 resistor and 0.22uF capacitor. 
This prevents high frequency insta- 
bility when driving inductive loads 
such as loudspeakers. 


Microprocessor control 


IC6 is a 68HC705C8P microproces- 
sor. It sets the delay value in IC2, 
controls the noise sequencer opera- 
tion, drives the 2-digit display and 
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operates relays RLY1-RLY4 via tran- 
sistor Q1. 

Initially, when power is first ap- 
plied, the relays are off since the PCO 
output of IC6, pin 28, is low. After a 
delay of about five seconds, PCO goes 
high which turns on transistor Q1. 
The relay coils are then powered in 
series from the 25V supply via a 47Q 
dropping resistor. 

Before PCO goes high, IC6 checks 
the switch positions of DIP1 and sets 
the IC2 delay with this value. The 2- 
digit display is driven accordingly. 
Once PCO goes high, the microproces- 
sor goes into stop mode where it draws 
low power and produces minimum 
noise. This is desirable, to keep noise 
out of the audio circuitry. 

If a switch is pressed, the interrupt 
input at pin 2 goes low via one of the 
diodes D12-D14. The microprocessor 
wakes up and responds accordingly. 
If the up switch is pressed, then the 
delay value will increment on the dis- 
play and will also be updated in IC2. 
Similarly, ifthe down switch is press- 
ed, the delay value will decrease. 

If the noise sequencer switch is 
pressed, it will set IC1 to produce 
noise in each channel and drive LED1. 
The PD4 input at pin 33 monitors the 
mode switch so that the noise sequenc- 


er will function only on the channels 
selected. After performing these func- 
tions, the microprocessor again goes 
into sleep mode. 

Finally, IC6 is clocked by a 4MHz 
crystal oscillator at pins 38 and 39. 
The 10uF capacitor and the 10kQ re- 
sistor connected to the reset pin (pin1) 
provide a power-on reset. 


Power supply 


The power supply is quite complex 
and has five separate regulators, as 
shown in the circuit of Fig.3. The 
mains transformer is a 160VA toroidal 
unit with two 18V secondaries. The 
primary side of the transformer is pro- 
tected with a 3A fuse while switch-off 
transients caused by switching S1 are 
suppressed with a .01uF/3kV capaci- 
tor and a metal oxide varistor (MOV) 
across the transformer primary. 

The two 18V windings are con- 
nected in series to drive a full wave 
bridge rectifier (diodes D1-D4) and 
two 10,000uF capacitors to derive the 
+25V supply rails for the power am- 
plifiers. Each power amplifier has its 
supply rail decoupled with 100uF and 
0.1uF capacitors. 

The 18V windings also drive three 
pairs of diodes to derive other supply 
rails. First, D5 and D6 and a 47uF 
capacitor provide the +25V rail for 
the relays. Using such a small reser- 
voir capacitor ensures that the voltage 
will fall quickly once power is re- 
moved. The relays must switch off 
quickly to decouple the outputs of 
1С4 and thus prevent switch off 
thumps. 

A separate bridge rectifier (BR1) and 
two 470uF capacitors feeding 3-ter- 
minal regulators REG1 and REG2 are 
used for the +15V rails for the op 
amps. 

Diodes D7 and D8 and a 4700uF 
capacitor drive two 3-terminal regula- 
tors, REG3 and REG4, to produce a 
+12V rail for IC1 (the Pro Logic de- 
coder) and a +20V rail for IC3 (the 
quad УСА chip). Finally, diodes D9 
апа D10 feed a 1000uF capacitor. 
Again, this produces raw DC of about 
+25V and this is fed via а 1000 5W 
resistor to 3-terminal regulator REG5, 
to produce a +5V rail for IC3 and IC6. 

That's all we have space for this 
month. Next month, we will complete 
the description of the Dolby Pro Logic 
Decoder by giving the full construc- 
tion details and the performance speci- 
fications. 5С 


SERVICEMAN'S LOG 


How friendly is “user friendly”? 


How friendly is “user friendly”? That question 
was prompted by recent cases of customer 
confusion, caused mainly by technologies that 
were supposedly designed to overcome user 
difficulties with earlier designs. 


One product that causes a great deal 
of user difficulty is the VCR. They’ve 
been around for many years now but a 
surprising percentage of users still 
have trouble programming the timer. 
They can manage to record a program 
if they are present when it is being 
broadcast but setting it up for a late 
night movie, or for a favourite sitcom 
that clashes with a dental appoint- 
ment, is completely beyond them. 

As a result, one of the major fea- 
tures of the VCR — and for which they 
paid good money — is lost. 

Unfortunately, efforts to overcome 
these problems don't always help. On 


the contrary, they often seem to make 
things worse. And on top ofthis, mak- 
ers keep loading on more and more 
features, most of which will never be 
used anyway and which only add fur- 
ther confusion to the scene. 

Of course it is easy enough to sneer 
at "user ineptitude". But is this fair? 
The average user doesn't have a de- 
gree in electronics or even a smatter- 
ing ofthe discipline. Nor should they 
have to. It is time we stopped building 
confusion into these appliances. 

What started all this? The sudden 
realisation that, as a serviceman, I am 
being called on more and more to 


solve problems which don’t involve 
any mechanical or electronic failure. 
Instead, they are simply problems 
caused by user confusion. 

The largest area where these prob- 
lems occur involves channel selec- 
tion and remote control. Let's look ata 
couple of typical cases. The first one 
involved a Sony TV set, a KV-2183AS, 
owned by one of my lady customers. 
Her complaint was that, since her 
grandson had come to stay with her 
she couldn't receive channel 9 any 
more and when she tried to restore it, 
she lost channel 7 as well. 

The Sony, like most modern sets, 
uses an automatic search system to set 
it up for the wanted channels. The 
user puts it into the search mode and 
it scans the band(s) until it finds a 
channel. The user then has the option 
of putting that channel into memory 
or bypassing it. 

Either way, the system then scans 
for the next channel and presents the 
same option. This procedure is re- 
peated until all the wanted channels 
have been memorised and are ready 
to be recalled at the touch of a button. 
Willie did it 

Well, there are no prizes for guess- 
ing what had happened in this case 
and the lady had been honest enough 
to admit to it, which is more than I 
can say for some customers. Little 
Willie had had a bit of a fiddle and 
made a mess of things. 

Anyway, I didn't imagine it would 
be anything more than a routine job. 
How wrong can you be! I pressed the 
programming buttons and the system 
went into search mode. But, instead 
of stopping as it reached each chan- 
nel, it shot straight through and just 
kept on searching, repeatedly going 
around and around through all the 
bands. However, in a seeming contra- 
diction, the remaining channels — 2, 
10 and SBS) were still locked in mem- 
ory and could be called up. 

I wasn't quite sure where to start, a 
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Fig.2: the IF unit in the Sony KV-2183AS drives the controller IC (IC001) 
from pins 5 (AFT DN) and 4 (AFT UP). 
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factor not helped by the fact that ac- 
cess to the appropriate PC boards 
leaves a lot to be desired. But the 
circuit suggested two suspects: (1) the 
controller IC (IC001—M50431-611SP), 
which controls most of the set’s op- 
erational functions; and (2) the IF 
board (IF201 — IFB-368), which sup- 
plies some of the information to the 
controller. 

I picked the IF board as my first 
choice, if only because it was the easier 
option. The controller IC is a 42-pin 


device, whereas the IF board has only 
12 pins. But, more than that, the IC 
was а relatively low risk device, while 
this IF board has something of a repu- 
tation. 

The complete assembly, in a metal 
can, carries a Mitsumi brandname and 
is used in several makes of sets. No 
circuit is available and it is described 
as being non-serviceable. Three of its 
terminals — 4 (AFT UP), 5 (AFT-DN) 
and 1 (RF AGC) — feed data to the 
controller. 

The works consist of a small PC 
board carrying an IC, coils, ceramic 
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LITTLE WiLLIE HAD HAD А BiT OF 
А FIDDLE & MADE A MESS OF THINGS... 


70 SILICON CHIP 


filters and some transistors. And the 
reputation, as you might have guessed, 
is for dry joints. Well, at least that 
aspect of it is serviceable, so I pulled 
it out and examined it. There were 
several obvious dry joints around the 
filters, which I fixed first. I then re- 
worked the rest of the board. After all, 
once you get that far, there’s not much 
point in mucking about. 

Having done that, I refitted it and 
tried again. And that was it; it worked 
perfectly, stopping at every station. 1 
reprogrammed it for the missing chan- 
nels and the job was done. 

So everyone was happy. Well, more 
or less. While the lady was happy te 
have the set going again, it had cost 
her a service call and she must have 
wished that Little Willie had kept his 
fingers to himself. I hope the error of 
his ways was pointed out to him. 

OK, so there was a genuine techni- 
cal failure, although it wouldn't have 
mattered if Little Willie had left things 
alone. But the episode shows that 
making it easy to select and store chan- 
nels can make it just as easy, or even 
easier, to foul things up. 

Remember the turret tuners in the 
early TV sets? Theuser couldn't muck 
about with those. Granted, they were 
expensive and mechanically vulner- 
able and nobody really mourned their 
replacement with electronic tuning. 
But I wonder if the electronic systems 
could be made a bit more secure? 


The complicated NAD 


That Sony episode was really just a 
minor hiccup compared with the next 
story, which occurred shortly after- 
wards. The customer was a Greek gen- 
tleman who, unfortunately, had only 
a limited command of English. Even 
so, his command of English was far 
better than my command of Greek. 
Which made communication some- 
what difficult. 

And we needed all the communica- 
tions skills we could muster because 
his problem was a difficult one — a lot 
more difficult than he realised, in fact. 

However, with patience, the story 
eventually evolved. It transpired that 
he had purchased a NAD stereo TV 
set and VCR in a knockdown/job-lot 
deal from a highly respected com- 
pany that was closing down after 30 
odd years trading in Australia. And 
he wanted me to come around to his 
house and sort out some problems. 

In greater detail, the TV set was a 


NAD Monitor, which is really a re- 
badged ITT-Nokia 7163VT. These sets 
are made by Nokia Consumer Elec- 
tronics, a very large Finnish company, 
which also makes sets under the Akai, 
ITT, Luxor and Salora labels. They 
also make mobile telephones and other 
electronic appliances. 

So what did I have to sort out? 
There were two problems really. One 
was that the set had been programmed 
for some stations but not all, and the 
owner had no idea of how to go about 
doing this job himself. The other prob- 
lem was harder to pin down initially 
but, by gestures, he indicated that the 
top of the picture was flicking back 
and forth; ie, flag-waving. However, 
this apparently only occurred when 
the set was working from a VCR, an 
important point as it turned out. 

My experience with European sets 
in general, and the Nokia family in 
particular, has been strictly limited; 
little more than secondhand from col- 
leagues. But I had learned enough to 
know that they can be significantly 
different from the American and Asian 
designs with which we are most fa- 
miliar. 

I was also aware that this was an 


upmarket model, featuring a whole 
host of features, But just how many I 
wasn'tto realise fully until much later. 
In fact, it is a multi-standard type — 
PAL, SECAM, NTSC – with provision 
for all the minor variations of these 
standards which occur from country 
to country. 

It also features stereo sound/dual 
language facilities (again with varia- 
tions to suit different standards), dig- 
ital sound (NICAM), Videotext and 
Teletext (with a wide range of op- 
tions). And, in addition to the usual 
video recorder facilities, it can also 
handle a video disc player, video 
games, a pay TV decoder, a video cam- 
era, a computer and tape recorders. 
And so on. 


No instruction book 


Of course, the owner didn't have an 
instruction book and that settled it; 
there was no way I was going to tackle 
a problem like that in-house. From 
what little I do know about European 
sets, Ican’t escape the impression that, 
ifthere is a hard way to do something, 
they'll find it. Anyway, I managed to 
explain that he would have to bring 
the set to the shop and that I might 


need it for some time. 

And so it eventually landed on my 
bench. But where should I start? There 
were no controls on the set, as every- 
thing was done via the control unit. 
And it was a control unit the like of 
which I had never seen before, though 
Id previously heard about it. It is 
called a “TV Mouse" control — a sup- 
posedly impressive term obviously 
derived from the computer scene. 

So the first thing I had to do was 
learn how to use this device. My 
knowledge of mouses — er, these de- 
vices — is limited but I imagined there 
would be a ball on the underside, the 
kind of thing that is used to move a 
cursor around a computer screen. But 
there was nothing like this; it looked 
like a fairly standard control unit, 
though with a lot more buttons than 
most. The accompanying drawing will 
give the reader some idea (I only ac- 
quired this diagram much later). 

OK, let's suppose I could work out 
how to use it. This should allow me to 
program in all the local channels and 
solve that problem. But what about 
the flag waving? 

In the normal way of things, flag 
waving suggests a fault in the hori- 


100MHz Tektronix 465M Oscilloscope 
2-Channel, Delayed Timebase 


VERTICAL SYSTEM 

Bandwidth & Rise Time: DC to 100MHz (-3dB) and 3.5ns or 
less for DC coupling and -15°C to +55°C. 

Bandwidth Limit Mode: Bandwidth limited to 20MHz. 
Deflection Factor: 5mV/div to 5V/div in 10 steps (1-2-5 
sequence). DC accuracy: +2% 0-40?C; +3% -15-0°C, 40- 
55°C. Uncalibrated, continuously variable between settings, 
and to at least 12.5V/div. 

Common-Mode Rejection Ratio: 25:1 to 10MHz; 10:1 from 
10-50MHz, 6cm sinewave. (ADD Mode with Ch 2 inverted.) 
Display Modes: Ch 1, Ch 2 (normal or inverted), alternate, 
chopped (250kHz rate), added, X-Y. 

Input R and C: 1MQ +2%; approx 20pF. 

Max Input Voltage: DC or AC coupled +250VDC + peak AC at 
50kHz, derated above 50KHz. 


HORIZONTAL DEFLECTION 

Timebase A: 0.5s/div to 0.05us/div in 22 steps (1-2-5 se- 
quence). X10 mag extends fastest sweep rate to 5ns/div. 
Timebase B: 50ms/div to 0.05us/div in 19 steps (1-2-5 
sequence). X10 mag extends maximum sweep rate to 5ns/ 
div. Horizontal Display Modes: A, A Intensified by B, B 
delayed by A, and mixed. 


CALIBRATED.SWEEP DELAY 

Calibrated Delay Time: Continuous from 0.1ц5 to at least 5s 
after the start of the delaying A sweep. 

Differential Time Measurement Accuracy: for measurements 
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of two or more major dial divisions: +15°C to +35°C 1% + 
0.1% of full scale; 0°C to +55°C additional 1% allowed. 


TRIGGERING A & B 

A Trigger Modes: Normal Sweep is triggered by an internal 
vertical amplifier signal, external signal, or internal power line 
signal. A bright baseline is provided only in presence of trigger 
signal. Automatic: a bright baseline is displayed in the ab- 
sence of input signals. Triggering is the same as normal-mode 
above 40Hz. Single (main time base only). The sweep occurs 
once with the same triggering as normal. The capability to re- 
arm the sweep and illuminate the reset lamp is provided. The 
Sweep activates when the next trigger is applied for rearming. 
A Trigger Holdoff: Increases A sweep holdoff time to at least 
10X the TIME/DIV settings, except at 0.2s and 0.5s. 

Trigger View: View external and internal trigger signals; Ext 
X1, 100mV/div, Ext -: 10, 1V/div. 

Level and Slope: Internal, permits triggering at any point on 
the positive or negative slopes of the displayed waveform. 
External, permits continuously variable triggering on any level 
between +1.0V and -1.0V on either slope of the trigger signal. 
A Sources: Ch 1, Ch 2, NORM (all display modes triggered by 
the combined waveforms from Ch 1 and 2), LINE, EXT, EXT :- 
10. B Sources: B starts after delay time; Ch 1, Ch 2, NORM, 
EXT, EXT :-10. 


X-Y OPERATION 
Sensitivity: 5mV/div to 5V/div in 10 steps (1-2-5 sequence) 


Australia's Largest Remarketer of 
Test & Measurement Equipment 


20 Fulton Street, Oakleigh Sth, Vic., 3167. Tel: (03) 9562 9500; Fax: (03) 9562 9590 


** Illustration is representative only 


through the vertical system. Continuously variable between 
Steps and to at least 12.5V/div. 

X Axis Bandwidth: DC to at least 4MHz; Y Axis Bandwidth: DC 
to 100MHz; X-Y Phase: Less than 3? from DC to 50kHz. 


DISPLAY 

CRT: 5-inch, rectangular tube; 8 x 10cm display; P31 phos- 
phor. Graticule: Internal, non-parallax; illuminated. 8 x 10cm 
markings with horizontal and vertical centerlines further marked 
in 0.2cm increments. 10% and 90% 
markings for rise time measurements. 
Graticule Illumination: variable.Beam 
Finder: Limits the display to within the 
graticule area and provides a visible 
display when pushed. 
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zontal flywheel sync system, particu- 
larly involving the flywheel time con- 
stant. So one might be tempted to pull 
the chassis out, find the appropriate 
section, and start troubleshooting — 
all this without the benefit of a cir- 
cuit, at least initially. 

But, as I hinted earlier, European 
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sets are different. Apparently, they find 
it necessary to provide a choice of 
flywheel time constants: long for off- 
air operation (particularly in fringe 
area situations) and short for VCR op- 
eration. I have no idea why this is so, 
particularly as American and Asian 
designs seem able to achieve a com- 
promise setting which is quite satis- 
factory for both conditions. 

But that’s the way it is. And it meant 
that this set almost certainly would 
have this facility. And there was, there- 
fore, little point in assuming a fault 
and pulling the set apart, if it was just 
a matter of resetting this adjustment. 
But, once again, I was at the mercy of 
the control unit, because any such 
adjustment would have to be made 
through it. 

As readers can imagine, with noth- 
ing more than an array of buttons on a 
control unit, and no other data, it was 
a formidable situation. And, to make 
matters worse, not all the buttons are 
clearly identified. While most are 
marked with words or numbers, the 
top four carry symbols and the four 
beneath them have both symbols and 
colours (the colour sequence, from 
left to right, is red, green, yellow and 
blue). Three other buttons, two below 
the numerical buttons and the other 
in the bottom righthand corner, also 
carry symbols only. Talk about start- 
ing from behind scratch! 

Iswitched the set on and it came up 
on one of the channels to which it had 
already been preset. I took a punt and 
pressed the menu button. This brought 
up a selection of menus and, after a 
lot of trial and error (read muckin' 
about), I realised that all the menus — 
and there is a swag of them — can be 
presented in no less than nine lan- 
guages. Unfortunately, Greek is not 
among them but, fortunately, the sys- 
tem had already been programmed 
for English. 

Pressing the video button brought 
up a menu offering colour (satura- 
tion), brightness, contrast and sharp- 
ness functions. Similarly, the audio 
button produced a menu offering 
stereo, hypersonic on, bass, treble, 
balance and volume — each with its 
own bargraph display for reference. 

The menus are presented as white 
characters on a black background, 
similar to some computer presenta- 
tions. The exception here is the item 
that's currently selected, which will 
have the reverse presentation; ie, black 


characters on a white background 
(typically referred to as the “cursor”). 

All that was fine as far as it went. 
But how did one move the cursor to 
change the selection and, having 
changed it, activate it? I found the 
answer quite by accident. I noticed 
that moving the control unit some- 
times produced a sound from inside it 
and, at the same time, I realised that 
the cursor on the menu had changed. 

Sothis was their version ofa mouse; 
a loaded contact ball inside the con- 
trol which moved when the control 
was pointed up or down, or banked to 
the right or left. And, logically, the 
cursor moved up when the front of 
the control was lifted and down when 
it was depressed. 

For example, when in the audio 
menu, one could select, say, volume 
and then vary the volume up or down 
by rotating or banking the control to 
the left or right. Or one could select, 
say, brightness in the video menu and 
vary it in a similar manner. 

I was starting to get the hang of the 
thing now. But it was only the begin- 
ning; it was to take a lot more “muckin’ 
about" before the job was done. And it 
would be virtually impossible to set 
out all the things that can be done 
with this system or, indeed, how I 
worked out how to do them. We'd be 
here forever. In any case, I doubt 
whether the reader could follow it all, 
without the benefit of a hands-on ap- 
proach. 

But I did make some notes as I 
worked out what I needed to do, just 
in case I had to do it again. These will 
give the reader some idea of what is 
involved. 

First, the tuning. Press the MENU 
button, then the blue button, to bring 
up MENU 1. Move the cursor to TV- 
PROGR and call up MENU 2 by rotat- 
ing the mouse control. This gives a 
choice of tuning approaches: 

(1). The channel number mode. A 
number of frequencies are pre-pro- 
grammed into the set — useful only ifa 
list of channel frequencies is avail- 
able. Enter a channel number — as- 
suming that one is available to suit an 
Australian transmission. No channel 
list available. Resorted to search mode. 

(2). The search mode. Press the 
green button to change from channel 
mode to frequency mode. Press the 
MENU button and rotate the mouse to 
search for stations. When a station is 
found, revert to the channel mode to 


allocate a number for it. It can also be 
given a name, if desired; eg, “Channel 
7”, or “SBS”, etc. Save by pressing the 
red button. 

So, by this process, all the local 
channels were eventually located, 
stored, numbered and named. Then it 
was to the flag- waving problem. This 
was fixed as follows: 

Press MENU button. Brings up IN- 
DEX menu. Press blue button. Brings 
up sub-menu listing SAT-PROGR, TV- 
PROGR, EXT-PROGR. Select EXT- 
PROGR. Brings up sub-program list- 
ing, among other functions, SYNCHR- 
VCR. Select the latter. Rotate control 
to switch to long time constant. 

And that was it; problem solved. It 
sounds easy when you say it quickly 
but it wasn't easy, of course. It took 
many hours — and much colourful 
language — before the two above rou- 
tines were worked out and completed. 

But by the time I had done it all, I 
realised that I was beginning to enjoy 
the challenge; that, in fact, I was being 
sucked in by the technology and the 
ingenuity behind it — much as I sus- 
pect the engineers who designed it 
were sucked in. 


What about the user? 


And one has to admit that it is all 
extremely clever and ingenious. But 
how does it sit with the average user? 
Is he or she really expected to pro- 
gram such a complicated device? 
Among other things, they would have 
to select the appropriate TV system, 
find and store all the TV channels, 
consult and use the video adjustments 
and options, and carry out the sound 
adjustment options. 

In most cases, of course, a dealer 
would have already made the adjust- 
ments and the set would be ready to 
go on installation. The catch comes if 
the system has to be reprogrammed 
for any reason (eg, if the user moves to 
a different location). The reality is 
that they usually have to call in the 
likes of yours truly to do the job for 
them. And that costs money. 

Finally, there is the vulnerability of 
these systems by reason of all adjust- 
ments being accessible via the remote 
control. A careless user, or an inquisi- 
tive Little Willie, can wreck a long 
and complex programming sequence 
in a few seconds. Again, that costs 
money. So what's the answer? I don't 
know — I can only see the problem. 
And it's a very real one. sc 
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SILICON CHIP SOFTWARE 


Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line byline й IANUE 
or page by page for quick browsing, or uneren 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 
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ORDER FORM 
Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $A7 
Alphanumeric LCD Demo Board Software (May 1993): $A7 


Stepper Motor Controller Software (January 1994): $A7 


Printer Status Indicator Software (January 1994): $A7 

Switchers Made Simple — Design Software (March 1994): $A12 
Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $A7 PA 
Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 
POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 | 
I] 3.5-inch disc TOTAL $A 


Disc size required: О 5.25-inch disc 


Enclosed is my cheque/money order for $A 
LJ Bankcard LJ Visa Card LJ MasterCard 


or please debit my 


Card No. | | 


Signature / 


Card expiry date 


Name 
кеш RT АИОН AR ele ani ee Me eR Ger one et mang go 


PLEASE PRINT 


Street 


Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 
to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number 
(Bankcard, Visa Card or MasterCard). 
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D IRVING ELECTRONICS уо, DEREN FOD S HOTLINE 


- YOUR FIRST CHOICE IN QUALITY ELECTRONICS A.C.N. 005 428 437 ESTABLISHED SINCE 1977 AIL ORDER LOCAL 
DOUBLE SHIELDED FLYLEADS| (TUE SUL, 


5 metre 75 ohm coaxial cord- | 759 male to male/female coaxial low loss flyleads we 
white • With RF adaptor so | «These leads are actually a 750 plug to plug but are supplied | FOr connecting units with “екта, 
each lead can be used as а | with adaptors that convert one end to a socket «Colour White | 750 PAL sockets to 750 n. P321 78^ 


plug to plug or socket lead иси 4 
Е EHE. AB | 2-5 Metres Male to Male zT нае 
en A * | Female 750 Flylead...... 7е 


"1s metre 75 ohm coaxial | 5 Metres Male to Male/ P32198 WALLPLATES 
cord- white Female 750 Flylead...... P10944 


t 2SINGLE кыо TERMINATING | : Dual DB9 Female 


ds 1032 * NNEGIUR A 4 = wallplate .............. $5.95 


"v, 


Xi LI1023 * P10945 


^s anna at 
eke Dual DB25 Female 
Gyprock mounting coaxial wallplate with a single 75Q socket. 
us ы я : wallplate ............. $6.95 


•750 cable in -750 socket out. e Standard size wallplate «With 
P10946 


mounting bracket, screws & caps • Colour white 
Single DB25 Female 
wallplate .............. $4.95 


Single DB9 Female 
wallplate .............. $3.95 


"an в № 
Gyprock mounting coaxial wallplate with 
one "F" connector and one PAL socket 
• Standard size wallplate • With screws 
& caps * Colour white 


7 


“L11024 +., | WALLPLATE 57705 
с 2, BRACKET Pr 


Saaana et? |For use with any 4 
Gyprock mounting coaxial wallplate with one ist 
750 video out socket and опе 750 antenna out socket. standard Arista 
Allows video transmission throughout your antenna network. | Wallplate 
e Standard size wallplate * With screws & caps «Colour white 


е. d ane i. .-** 
Merc eee Modular plug to modular plug t.. xe 
lacement cable for annn’ 
Gyprock mounting coaxial wallplate with a single 750 socket £j ED Modular plug to modular plug cable 
and tap off • 7509 cable in -750 socket out. «Standard size keyboards and handsets «4 pug pug 


wallplate «With mounting bracket, screws & caps • Colour way/4 wire connectors/cable «Curly cord length shown 7 Keyboards xi pa: 
white e With lightning isolation capacitors - 2kV is extended » *6 way/6 wire connectors/cable 


Quarterdeck Quarterdeck | 


ө тм тм | i х T 
InternetSuite" WebAuthor | FREE Poses send mie te plowing пеше: | 
Has just about everything in need to: The easy way to create HTML documents for ROD IRVING ELECTRONICS P/L 


* Browse the WEB E ar Internet's World Wide Web REPLY PAID 8888, 


Zoom past snail mail 


* Works entirely within БЫ) à BAG 620, 
+ Get &share fies # ]89009 TA y the Word for Ыы: М 189006 CLAYTON SOUTH, 3169. 


| * Control a remote A environment TOLL FREE: 1-800 33 5757 


computer - * Point and click : 
M un Матеа Oa Ice ER. c RR avc а d are Иа ае || 


- e Absolutely no HTML " hpc puce DEI KE A MM TD UR і 
Quarterdeck fg NEM 


™ Quarterdeck 
WebServer wWebMosaic" 


Provides the easy way to do business on the 


Internet: aon Navigating the Internet the easy way! 
Small business on ће g 7 j89007^*. A It's easy to get started. Connect and Play™ 
Internet Setting up EY 47 with the leading national ISPs. es mmy 
еу бео mm чыш £9 trough tte wes. Д7 189008 
T Spend less time waiting 
The perfect IntraNet, too. à for downloads. ым ^ 1 | О!0Пашге......................................................ЕХр. D 


Create a virtual Internet | No more getting lost. Д ET NORMAL PACKAGE & POSTAGE: Therates shown here apply to Australia 
within your own It keeps track of the л $1-$9.95 $3.00 | $50-$99.95 $6.00 Post Surface Mail within Australia only. | 


company for sharing $ interesting places OR [ $10-$24.95 $3.50 $100-$199 $7.00 Orders above 5kg or containing fragile parts І 


Я will be sent by road freight at out discretion 
data between ““ЗЮЗеруе, | and things you find. 1525-49. 95 $4.00 | $200 FREE and charged о you. YCNP1005 a 


departments. Оса b кын шын шын шын cuum шын пиши пыш o pm кшш cues ШШЕН ПЫШ ee memes ll 


g MELBOURNE: 48 A'BECKETT $t MELBOURNE 3000. БЫ Eu! ИЕТ 423 HIGH ST, Se 3070. [Г] BLUESTAR COMPUTERS: 271 M HWY, RINGWOOD 3134. 
•РН: (03) 663 6151 FAX: (03) ram s 8866 «FAX: (03) 489 8131 PH: (03) 870 1800 • FAX: (ue 
Mon-Thurs: 9.00-5.30pme Fri: т Sat: 9.00-1.00pm нА 9.00-5.30pm Sat: Pike 00pm Mon-Fri: 9.00-5.30pm eSat: 9.00-1. от 
[Г] VERMONT: 190 ROOKS RD, УА Е [Г] вох HILL: i5 MAROONDAH HWY, BOXHILL 3128. [1 SYDNEY: 74 PARRAMATTA RD, STANMORE 2048. 
* PH: (03) 874 8888 e FAX: (03) 874 “РН: (Б 99 6033 © FAX: (03) 899 0156 * PH: (02) 519 3888 © FAX: i 516 5024 
• Mon-Fri: 9.00-5.30pm Sat: 9.00- a atom © Mon-Fri: 9.00-5.30pm Sat: 9.00-3.00pm • Моп-ТЕп: 9.00-5.30pm Sat: 9.00-1.00pm 
[Г] OAKLEIGH: 240C HUNTINGDALE B RALEIGH 3166 LI CLAYTON: 56 RENVER RD, CLAYTON 3168. CI ADELAIDE: m 243 WRIGHT ST. ADELAIDE 5000. 
* PH: (03) 562 8939 e FAX: (03) 562 8940 PH; (03) 543 7877 «FAX: (03) 543 8295 e PH: (08) 211 7200 © FAX: O 7273 e Mon- Thurs: 0-5 S0pm 
* Mon-Fri: 9.00-5.30pm «Sat: 6-1 000m e Mon-Fri: 9.00-5.30pm Sat: 9.00-12.00pm Fi: 0 soni Sat: 9.00-5. П 


ERRORS & OMISSIBN.EXGEPTEDEPBRIOES.CHANGE WITHOUT. NO TICE 


Lo ee О QULA. DD DD QD. DD. D. D. ee DL. Ж, 


Ht: 


^^ 


rw. 


pa 


wore wate ware б. 


P^ 
тани 


р. 


— 
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rie ROD IRVING ELECTRONICS тү. о. =, C 
"Ж Жошы: YOUR FIRST CHOICE IN QUALITY ELECTRONICS A.C.N. 005 428 437 ESTABLISHED SINCE 1977 MAIL ORDER LOCAL CALLS 


< p мер, 


inkjet printer, the Stylus Color Il is designed for those 
st, high quality colour output. Excellent value for money! 


29 This is a 64-nozzles (black), 3x 20 nozzles (Magenta, Cyan, Yellow), 


486DX2-66 OverDrive Chip .. $249 486DX4-100 NEW?.....SI79 
486DX4-100 OverDrive Chip $349 486DX4-120 NEW?...$249 


720 X 720DPI colour inkjet printer • Multi-layer Actuator print head technology 
SPECIAL COATED «Pri i rom dd 
PAPER & GLOSS rint speed: 400cps/LQ 20 cpie Maximum resolution: 720 x 720 


0рі•4 scalable fonts «5 bitmap LQ fonts»Friction feed with paper 


PAPER. feeder* EPSON ESC/P2. IBM X24/X24E • Paper sizes: A4, Letter, B5, 7" $59 486DK2-80 33 
360 X 360DPI ON Legal, Statement, Executive, Envelopes (DL No.10) Index card 486DX2-80 
PLAIN PAPER à 2 (A6)* Accepts plain, special coated or glossy paper, and transparency 


$ filme Сепігопіс® type 8-bit parallel interface/Macintosh® serial 
interfaces Exclusive black & colour ink cartridges 433W х 248D x 
198H mm 

EPSON Stylus Black Ink Cartridge C92320.......... $39.95 

EPSON Stylus Colour Ink Cartridge C92330........ $59.95 


The most affordable colour in the Stylus Family. 
This well featured inkjet is designed for users 
who print mainly in monochrome, but also have 
720 X 360DPI : occasions when they need colour. 
ON SPECIAL g D * This is a 64-nozzle colour/black inkjet printer. It uses a black or colour p ous 
COATED PAPER 8. : ink cartridge • Multi-layer Actuator print head technology Print 
GLOSSY PAPER speed: 250 cps/LQ 20 cpi in black, 340cps in colour modes Maximum 
1 resolution: 720 x 360 dpie4 scalable fonts*3 bitmap LQ 
360 X 360DPI fonts «Friction feed with paper feeders Up to 100 sheets at 64 
PLAIN PAPER. f gsm Paper sizes: A4, Letter, Legal, Statement, Envelopes (DL 
" No.10)* Accepts plain, special coated or glossy paper, and 
transparency film Bi-directional parallel interface Pack includes 
black & colour ink cartridges * 397W х 206D x 144H mm 
EPSON Stylus Black Ink Cartridge C92320.......... $39.95 
EPSON Stylus Colour Ink Cartridge C92330........$59.95 


OR BY MAIL ORDER 


CATNO. DESCRIPTIONS ... 
X18075 1Мед 16bit VGA... 


ADAPTEC SCSI 16bit 15224 ... 
X18161  *16bit ETHERNET NE2000 BNC .. 
X18165 16bit ETHERNET RJ45 + BNC 
X18169 16bit NE2000+ 


p 
Printer Port Slct рі 1-2-3 Card ........ РА 
X18141 High Speed Serial Сага 1-Port 16550 ........ $ 
X18041 High Speed Serial Card 2-Port 16550AFN ... 
X18143 High Speed Serial Card 4-Port 16550AFN ... 
X18157  S.PG with 16550 UART CHIP ..................... 
X18019 Games Card .................... s 
C14260 SMART GAMES Cont 
X18177 CDROM Controller ...... 


This entry level inkjet model is designed for 
those users who want a low cost monochrome 
printer with the option to upgrade to colour. 


This is a 64-nozzle black inkjet printer (colour capable with optional 
colour upgrade kit) « Multi-layer Actuator print head technology «Print 
speed: 250 cps/LQ 20 cpie Maximum resolution: 720 x 360 dpi«4 


720 X 360DPI 
ON SPECIAL COATED PAPER 
&GLOSSY PAPER 


scalable fonts 3 bitmap LQ fonts « EPSON ESC/P2* Friction feed with 4 DESCRIPTION ............ 
paper feeder Up to 100 sheets at 64 gsm «Paper sizes: A4, Letter, VESA SCSI IDE 
Е Legal, Statement, Envelopes (DL No.10) Accepts plain, special v Ape е 
but o 2 Coated or glossy paper, and transparency filme Bi-directional parallel VESA CIRRUS 5428 .. 
Upgrade printhead and colour cartri dge to make ee inkcartridge* Dimensions: 397W x 206D x 144H VESA PARADISE Bahar 
this printer become a Stylus Colour Ils! VESA SCSI 2 IDE, Flo on 
Colour upgrade kit....$219 Cat No.92294 EPSON Stylus Black Ink Cartridge C92320.......... $39.95 VESA WD PO PETA o cod 


VESA VGA 53 Accelerator. 
VESA ET-4000 TSENG LAB 
VESA CLOUD9 VGA 2 MEG 

: VESA IDE ENHANCED MULT 
Connecttwo computer with these Parallel DB25 M/M 2 Metre.....$12.50 x19182 VESA CACHED IDE MULTLI/O 


cables and transfer files quickly Parallel DB25 M/M 5 Metre.....$14.95 
ог play games such as DOOM. Parallel DB25M/M 10 Mette.....$19.95 


HERETICS, etc, interactively! . . . 
(*Serial version only) Serial DB9 F/F & DB25 25 pin...$14.50 


EPSON Stylus Colour Ink Cartridge C92330........ $59.95 


CAT. DESCRIPTION .................... 
X17900" PCI IM VGA TRIDENT 9440 . 
X18179 PCI IDE CONTROLLER 
X18181 PCI DIAMOND STEALTH 2 E 
X18183 PCI VGA CIRRUS LOGIC 5430 .... 


This board corporates system board and PCI IDE in one 
board that provides all the PC solution. The mainboard is аў 
Pentium TM micro processor based PC/AT system, supports : 
256KB to 1MB cache with ISA Bus and PCi Local Bus to 
upgrade your system performance. Ideal for multi-tasking 
and fully supports MS DOS, Windows/NT, Novell, 0S/2, etc. 


In-built loud speakers are the unique feature of 
this computer case. Just perfect for those who 
need all their desktop space! Features include: 
*Slide intop -perfect for schools «200 watt power 
supply «Size: 360W x 400D x 135H mme 3 digit 
) display* Two in-built speakers • 8 Slots 
and mounting accessories «Security key switch 


Supports power management n 
operation via BIOS. Power down timer from 0.25 to 512 
mins. Green mode selection via software or hardware. & 
The Pentium micro processor P54C provides 
power performance for high-end workstations and 
Servers. e Supports 75/90/100/120/132MHz & 
CPU speed. Supports 25/30/33MHz PCI LOCAL BUS SS 
speed. Speed selection via software. 1/0 clock 8MHz for ISA Bus. 


Supports 4 banks (4pcs) 72-pin 1/2/4/8/16/32MB SIMM module 


100% Microsoft Mouse compatible, the 
QuickTrac 100 works with any application 
that works with the MS Serial Mouse. It 
includes QMenu™ program to add mouse 


i Socket. Supports DRAM memory up to 128MB on board. DRAM type: page mode, 
$ ET pogram ot gestoen to Е 70ns required. Cache SRAM size from 256K to 1MB, write back. 
5 sed with a mouse. It gives precise CUM * Five 16-bit ISA Bus slots and three PCI Local Bus Slot 
4| control over your applications with a large лау ive 10-01 us slots and three ocal Bus Slots t 
$| thumb-controlled tracking ball and 3 | MULTIMEDIA CASE WITH P/S AN Supports following: 4 IDE hdd Mode, 3 high 
о 


large, easy-to-use contol buttons AMPLIFIER. X11084...... ..$169-08- | performance hdd. IDE interface CD-ROM. High capacity hdd. 


[Г] MELBOURNE: 48 A'BECKETT ST, MELBOURNE 3000. [Г] NORTHCOTE: 423 HIGH ST, NORTHCOTE 3070. [Г] BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD 3134. 


PH: (03) 663 6151 © FAX: (03) 639 1641 * PH: (03) 489 8866 «FAX: (03) 489 8131 PH: (03) 870 1800 © FAX: (s 879 3027 
Mon-Thurs: 9.00-5.30pme Fri: 9.00-8.00рт «Sat: 9.00-1.00pm * Mon-Fri: 9.00-5.30рт Sat: 9.00-1.00pm e Mon-Fri: 9.00-5.30pm Sat: 9.00-1.00pm 

[Г] VERMONT: 190 ROOKS RD, VERMONT 3133 El BOX HILL: 1031 MAROONDAH HWY, BOX HILL 3128. [_] SYDNEY: 74 PARRAMATTA RD, STANMORE 2048. 
e PH: (03) 874 8888 e FAX: (03) 874 2288 e PH: (03) 899 6033 «FAX: (03) 899 0156 * PH: (02) 519 3888 © FAX: (02) 516 5024 
e Mon-Fri: 9.00-5.30рт eSat: 9.00-1.00рт e Mon-Fri: 9.00-5.30pm «Sat: 9.00-3.00pm * Моп-ТЕп; 9.00-5.30pm Sat: 9.00-1.00pm 

o OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH 3166 o CLAYTON: 56 RENVER RD, CLAYTON 3168, [Г] ADELAIDE: 241-243 WRIGHT ST. ADELAIDE 5000. 


* PH: (03) 562 8939 «FAX: (03) 562 8940 PH: (03) 543 7877 «FAX: (03) 543 8295 © PH: (08) 211 7200 • FAX (08) 2117; 
* Mon-Fri: 9.00-5.30pm «Sat: 9.00-1.00pm * Mon-Fri: 9.00-5.30pm eSat: 9.00-12.00pm *Fri: 9.00-8.30pm Sat: 9.00-5.00pm д 
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YOUR FIRST CHOICE IN QUAL 


ROD IRVING ELECTRONICS: 


PTY. LTD. 
TY ELECTRONIC 


These motherboards are economical, yet solid performers. 


80486 DEEP GREEN MAINBOARD 


Advanced 
features of the $ 
80486 Deep 
Green 
mainboard 


include: CPU: 

* Supports 
CPUs running 
at 25/33 /40/ § 


50/66/75/ 80/1 100- MHz: « Intel P247, P24D, 
80486DX4 (P24C), 80486DX2 / DX / SX - SL * 
Cyrix CX486DX2 / DX / S * AMD АМ4860ХА / 
DX2 / DX • UMC U5. 

DRAM Memory: *2 x 12 pin SIMM socket*4 x 
30 pin SIMM sockets» Four banks of DRAM with 
memory size to 64 MB using combinations of 
256K, 1M, 2M, 4M, 8M, 16M, 32M, 64M SIMM. 
Cache Memory: * L1 write back or write through 
cache» OK functional L2 cache 


Į SPECIALS- WITH CYRIX 
¿|DX2-66 CPU 


EISPECIALS- WITH DX4-100 


$60 extra 


e 1/0 Bus Slots: * Seven 16 bit 1/0 slots 
including three 32-bit V.-Bus master slots « 
On-board CR2032 3.0 Volt lithium battery 
* 237-pin ЛЕ socket. 

BIOS • Provides flash ROM support * 
Supports 3.3/4.0 Volts for low voltage CPU. 


Note that this board obtains its 256k 
cache memory from the dynamic memory 
not from the cache onboard ( This is not 
real cache but only empty chips). 


OPTi895 GREEN РС MAINBOARD 


X1840 


Features: CPU • Intel 804865X/DX/DX2/SL- 
Series» Intel P24C (DX4)* AMD Am4B6DX/DX2/ 
DX4* Cyrix Cx4B6DX/DX2(M7). System Clock: 
* Use system clockchip generator IMI46B, CPU 
operating frequency 8-IOOMHz. DRAM Memory: 
* 4x 72 pin SIMM socket* Support 2 banks of 
72pin and 1 bank of 30pinSIMM module • Support 
1MB to 64MB DRAM memory on board Cache 
Memory: * Support 128KB, 256KB or 512KB 


Secondary. Cache memory on board. //O Bus| CPU 


This XGA 15" monitor is an intelligent auto- 
scanning Colour Monitor with Ultrahigh 
resolution of up to 1280 x 1024 (non 
interlaced). Autosynchronization, auto-centre 
controlling and auto-sizing are all standard 
features. Features include: 

*15inch high-contrast picture tube «0.28mm 
Finer Picture Tube «Compatible with standard 
IBM VGA, extended VGA, super VGA and XGA 
modes as well as the new VESA ergonomic 
standards * Universal power supply. Work 
within AC100V to 240V, 50/60Hz without any 


DESCRIPTIONS 

1M HONDA 50M/CENT 50M 
1M HONDA 50M/DB25M 

1M HONDA 50M/HONDA 50M 
1M HONDA 68M/HONDA 68M 


OPTi 895 GREEN PC MB 
provides a highly integrated 
solution for fully compatible, 
high performance PGAT 
platform. It supports Intel's 
80486DX4/DX2/ e s 


& 
microprocessor. 


9 


Slots: * 32-bit VL-Bus Slot x3 (support two 
Bus Master) • 16-bit ISA Slot x 6 • 8-bit ISA 
Slot x1. BIOS: 
AMI Win.BIOS, Support Flash ROM BIOS. 


* Licensed Advanced 


SPECIALS- WITH DX2-80 
Far npe NER AT $20 extra 


PAR WITH DX4-100 
$60 extra 


setting» Configures itself 
automatically to all optimum 
conditions without any 
setting.Digital controls for five 
pairs of adjuctment functions. 


PRICE 
$49.95 
$49.95 
$59.95 
$59.95 


HONDA 50M Terminator (Active) $39.95 


ВОР IRVING ELECTRONICS 


Over 10,000 line items- including old 
favourites and new products can be found in 
our spanking hot-off-the-press brand new 


catalogue. 


Due to very high cost of |. 74 
printing this is only a limited print run | wa, om 


this time. One copy will be sent free with 


each mail order or use the order 


form. 


A.C.N. 005 428 437 


ESTABLISHED SINCE 1977 


+ a Y 


Put a hexon your computer and make it dances rings 
around all the other CD-ROMS drives! This is the 
lastest and fastest CD-ROM drives available on the 
market today! Inexpensive to upgrade and, 

will be huge advantage for those 

who work or play from CD 

ROMs titles! Achieve faster, : 

increased productivity! 


Creative Hex Speed, Photo-CD compatible, Multi-Session IDE CD- 
ROM drive, including Windows 95 drivers ......................... 


Internal Creative Hex Speed, Photo-CD compatible, Multi-Session 
IDE CD-ROM drive and interface card, including Windows 95 
drivers and Grolier Encyclopedia 


A massive yet inexpensive means of storing, transporting and 
accessing large quantities of data. Includes EasyCD Pro pre- 
mastering software for simulating, testing and creating real and 
virtual ISO images for CD-ROM. Users need simply "point and 
click" and "drag an ddrop" in order to create their own CD-ROMs. 
Compatible with performance SCSI-2 interface cardm caddy and 5 
recordable CDs. Additional CD's are available *$3,999 
*AVAILABLE TO ORDER 
NEW!! NO BALL MOUSE 
Using a unique "no ball" 
tracking technology, this 
mouse redefine the 
design concept for mice. 
It can be used on almost 
any surface horizontally 
or vertically. Its low 
maintenance design 
makes it ideal for school 
or workshop 
environments. 


Д No balls! 
" Unique 


І C] Please send me a free copy of 
| the RIE's Annual Catalogue 


| AVAILABLE ONLY UNTIL 
i STOCK RUN OUT! SO 


DON'T MISS OUT! 


| Address Hiren manc EHI Е erri RE 


Р/боде EEST LEE A EEN ETE 


PHONE eee ere ee Date: ......... 
| SEND TO: ROD IRVING ELECTRONICS P/L 
| REPLY PAID 8888, BAG 620, CLAYTON SOUTH, 3169. 


TOLL FREE: 1-800 33 5757 
Вы mm кен тиш шын шеш шын шин шыш ee шын шан ий 


ERPS SQM! SSONEXCEPTED. ORICESE RANGE WITHOURNODCE. WINDOWS IRANE С! 5ТЕНЕЙНАПЕМАНЖОЕ MICROSOFT CORPORATION IN THU. SMOGINER COUNTRIES 


€CTRONICS pry. uv. KITS KITS 
OIC€ IN QUAUTY ELECTRONICS TABL! СЕ 1977 [ | Description 
N Ч L A.C.N. 005 428 437 ESTABLISHED SINCE 19 SOLAR VOLTAGE REGULATOR 
ETI 480 50W ANP .... 

ETI 480 100W AMP... 

ETI 480 POWER SUPPLY 


A MIX TURE DISPLAY FOR K10060 BALANCED MICROPHONE AMPLIFIER . 


GENERAL PURPOSE AMPLIFIER ........ 
FUEL INJECTED CARS BALANCED INPUT DIFFERENTIAL PREAMP | 
FLOAT NICAD CHARGER ..... 

TRANSISTOR TESTER... 

300W PLAYMASTER AMP . 
2 TONE ALARM ............. 
1.5V TO 9V DC CONVERTER ... 
3 DIGIT COUNTER... 
ELECTRIC FENCE... 
ELECTRIC FENCE СО 
TV PATTERN GENERATOR... 
UNIVERSAL POWER SUPPÜ 
LED SCANNER .......... 

LOW FUEL INDICATOR FOR САК: 


This simple, low- Ж 


i SCREECHER CAR ALARM .. 
cost train controller | са AM. 
uses a very efficienti, i THERMOSTATIC SWITCH FOR RADIATOR FANS... 
phase control This simple project allows you to monitor the fuel LL eH Ie TO GU) SERT 


INPUT BUFFER & RELAY DRIVER . 
LOW COST SIG. TRACER/AMP 
STEREO FM TRANSMITTER ........ 

LOW VOLTAGE CUTOUT FOR CAR /BOAT ... 
WEEE TUR TESTER .. 


mixture being run by your car. You can use it as a 
tuning tool, to help in vehicle modification, or simply 
to see the behaviour of the engine control module. 
It is based on an LM3914 chip and ten LEDs. 

SC NOV '95 


System to regulate 
the speed of your 
model train, giving better 
load-speed regulation. It also 
simulates inertia and momentum, 


making the train run much more EE FAST CHARGER red 


INVERTER 2KW (NON ASSEMBLED) . 
INVERTER 2KW ASSEMBLED & ТЕ: 
LOW OHMS METER ........... 
TEMPERATURE ADAPTOR .. 


realistically. Together with a couple of other features NICAD BATTERIES 


this makes the controller a worthwhile addition to 
almost any layout. 
EA OCT'95 


LED BATTERY VOLTAGE INDICATOR 


Here's a flexible circuit that can be used in just about 
any piece of battery operated equipment, to combine 
the functions of a power-on LED and battery voltage 
indicator. Measuring only 25mm square, the circuit can 
be easily mounted in the UR 

smallest of spaces, to give you .- 
warning of impending 
battery failure. 
EA SEPT'95 


HEADPHONE AMPLIFIER 
VIDEO RF MODULATOR .. 


HIGH ENERGY IGNITION .. 
356 BREAKERLESS IGNITION . 
LOUDSPEAKER PROTECTOR 


15W 12-240V INVERTER ..................... 
1GHz DIGITAL FREQUENCY COUNTER .. 
LOW COST QUIZ GAME ADJUDICATOR ... 
16-SECOND MESSAGE RECORDER .. 
WOOFER STOPPER ......... 
COLOUR VIDEO FADER ..... 
PC-CONTROLLED EPROM PROGRAMMER . 
DELUXE САВАГААМ........................... 
REMOTE CONTROL ELECT. COCKROACH ... 
HIGH EFFICIENCY FLUORO INVERTER KIT .. 
IMPROVED DECODER FOR ACS SIGNALS... 
A SIMPLE LOW VOLTAGE SPEED CONTROL 
PRINTER STATUS INDICATOR FOR PRINTERS . 
LOW COST 25W AMPLIFIER MODULE ........ 
VERSATILE 40V / 3A LAB POWER SUPPLY . 
CHAMP 0.5 WAT T AMPLIFIER ....... 

90 SECOND MESSAGE HOLDER 
75 SECOND MESSAGE HOLDER ....... 
CONTROL STEPPER MOTORS WITH YOUR PC 
POO JESTERKI Wa. ch, ШУ is 

LOW COST MIDI BREAK-OUT BOX . 
200W INVERTER КІТ.................... 


This nicad charger lets you fast charge nicad 
battery packs from a idv car battery. It can 
charge packs of 5 to 10 cells at once and 
automatically reverts to trickle mode at the 
end of the charging cycle. SC OCT '95 


КІ0690 


This simple but extremely flexible circuit сап 
be used for just about any semi-fixed timing 
applications, with its ability to select timing 
periods from seconds to days. It has four 
separate outputs, two independant and 
programmable timing "events", can be 
sychronised awith the 50Hz mains or driven 
by an internal RC clock, and can 
be powered from either an AG 
or DC source. 


This simple project will let you take your own 
electrocardiograph, and display it on a PC. With the 
software supplied, you can read, display, save to disk 
and print the electrical waveform generated by your own 
heart (or ООО d M 
anyone else's). 
Powered by a 
9V battery and 


КОА 
See 5 


SOUNDS & LIGHTS FOR LEVEL CROSSING 
AN IMPROVED DSO ADAPTOR FOR PC'S 
DSO ADAPTOR (INCLUDES ADC0861) 


electrically WEEKLY REMINDER TIMER .......... 
; L/NOISE UN. STEREO PREAMP 
isolated from м LIGHT & SOUND TRIGGER .... 

the computer, See урн с 50W AUDIO AMPLIFIER ....... 


М 
FAST CHARGER FOR МСАР.. 
DUAL ELECTRONIC DICE ...... 
GITAL VOLTMETER FOR CARS 


the PC-ECGis a safe, low cost way to monitor the electrical 
activity of the heart 


EAJULY'95 | 0680 K10685 
A PHOTOGRAPHIC TIMER FOR DARKROOMS EIN ET 


If you are looking for an accurate way to control film 


developing times, then take a look at this JACOB'S LADDER DISPLA 


Photographic Timer. Itwill switch on mains-powered | Ever singe scientific showmen like Tesla and 
fluorescent ultraviolet tubes or incandescent lamps 5 ' 
Edison were able to generate really high 


ted at upto | 200W f tti ing fi 
deeper S e E RO voltages, the Jacob's Ladder display has been 


|- 450 ds. 
Silicon Chip April '95 creating awe amongst laymen. SC SEPT'95 


BUDGET PRICED TEMPERATURE CONTROL .... 
HIGH-POWER DIMMER FOR INCANDESCENT 
NICAD ZAPPI 


MINIVOX VOICE OPERATED RELAY . 
LONG-WAVE AM RECEIVER FOR 
AIRCRAFT WEATHER INFORMATION 


3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ..... 

К10650 А BUDGET PRICED "SHOESTRING" STEREO AMP......... $9 
K10655 DIGITAL EFFECTS UNIT FOR MUSICIANS ...... 
K10660 DIGITAL TRIGGER ADAPTOR FOR SCOPES ... 
K10665 А PHOTOGRAPHIC TIMER FOR DARKROOMS 
K10670 ECONOMY SURROUND SOUND DECODER ... 
K10675 LOW COST TRANSISTOR TESTER/MOSFE 
K10680 PC- DRIVEN ELECTROCARDIOGRAM .. 
K10685 IMPROVED FLEXITIMER MK? ......... 
LED BATTERY VOLTAGE INDICATOR 


Without COIL K10695 $29.95 
With COIL K10696 $59.95 


PLEASE SEND ALL MAIL ORDERS TO: HE w;FPUORD S HOTLINE 
MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., : 81-300 315 ZR 

LOCKED BAG 620, ROSEBANK MDC, Se я 

CLAYTON SOUTH, VIC 3169. MAH. ORDER LOCAL CALLS: (03) 9543 7877. КУТУЛУК 


ERRORS. & OMISSIONS EXCERFED. BRICINGICHANGE: WITHOUT ОСЕ 


DOS 6.22 - S. *$109 


RITRON COMPUTER SYSTEMS EE 
Di 


my? à for Workgroups .. 
Quad-Speed CD-ROM |8999 MS Office Pro 
drive e4 MEG RAM e850 MB Hard Disk Pe 7 60° : дб 
Drive •1 MEG Video Сага #14" SVGA N.I. : dd #9747 . Upgrade Ms Office Pro CD 
Monitor- 1024 x 768mm 0.28mm Dot Pitch ium 7560051499 91828 |р ms office CD .. 
1.44 3.5" F.D.D. Ritron Mouse Pad ш ү $ t- j (* Must have MS Works minimum) 
pare T TT E UR Eu i * When purchased with a yen only. 
Magnetically Shielded Speakers 
Windows 95 


MS Works/Ms Encarta 
‘95/MS Money & MS Sampler and Yellow & 
Д White Pages Phone Disc. 


$1629 $1879 їрр пасі Т 0 Place your order today 
.$1689 $1949 came With Pi (yte 80 0) rena era before they all go! EA 6 PAGES. 
JUR FREE TRAINING COURSE Pagano 91710 EIE LN UPGRADES & PERIPHERALS FOR YOUR SYSTEMS 
Choosing the right system configuration Pentium EE B0 s... $1 750 $2050 
has never been so easy -simply match Pentium T9 $1960 $2260 | capacity Av Access 
your needs & budget to the choices here Pentium™ 90 $2140 $2440 ZIM zoms 


TS. 56 N 
(FIRST 2 YEAR ON TE) MELB MET AREA ONLY 


à 16 
and you are well on the way to exploring Pentium" 100 ....$2190 $2490 | 20м dame 
the world of multimedia. Each & every Pentium™ 120 ....$2490 $2790 540M 12ms 
system is powerful in its own rights and XA е к е 
will handle today's complex & software 1.08GB i2ms PRICES ARE PER А аа тни 
applications quite easily. 1.27GB SEAGATE 10ms BOX OF ТЕН DISKS Ро tects and pe and 
ime мапа! 


1.27GB WESTERNDIGITAL1Oms $49! 
1 GB SCSI HD 1oms DESCRIPTION 1-9 10+ ае 100+ 500+ 


1.6GB WESTERN DIGITAL 10ms 5'4 DS/DD $4.50 $4.50 $4.50 $4.30 $3.95 
54 DS/HD $6.85 $6.75 $6.50 $6.30 $5.90 

HARD DRIVE BRACKET... $4.95 

ИЛЛАА: GP | 3'° 05/00 $5.95 $5.75 $5.50 $5.25 $5.00 

486DX2-66# L.B No Cache $229 | 312 DS/HD $5.50 $5.10 $4.90 $4.80 $4.70 

Quad-Speed CD-ROM | 486DX2-66#256K Cache L 
M drive e8 MEG RAM 1.27 GIG Hard Disk plo gere ar 
Dri 1 MEG Vi "SVGA N.I. ^ ac 
Are MEG Video Card 147 SVGA N. | PENTIUM" GOMH2/256 C VESA/PCI $349 DYNALINK| XSTREAMA 


| | PENTIUM™ 75MHz2/256 C PCI/ 
1.44 3.5" ED.D. eRitron Mouse Pad = Р. 
Mouse & Joystick «101 High Quality Ин C RM 14.4KBS Int [$1895 | $130" 


Keyboard 16-bit Sound Card PENTIUM ™ 120Мнге = PCVISA 


Wee oat ушен зрокава @ Ко! with hie Card fitted on ШЕП га 


7 95/MS Money & MS Sampler and Yellow & : r Manual * Power Adaptore Data 
/ White Pages Phone Disc. ee m: Е Mis rid io з, 1i Communication & Fax application 


ә 4 Software**Free 5 Hour Internet Access. 
4M x 9-70 With Parity$249 $245 $239 #With Compuserve Internet offer. 


19 25+ 1004 
MS Works/Ms Encarta x Contents:* Telephone Cables Operation 


$1899 $2219 | 4M X 8-70 NoParity $249 $229 $209 а 

$1939 $2239 |4M X 9-70 With Party$259 $249 $239 Scanmate 236 
$1959 $2259 8M X 9-70 NoParity $469 

Se $1999 $2299 16M X 8-70 No Parity $849 

ER T 16M X 9-70 With Parity $899 $8 

This range of systems yu higher Pentium" o $2200 $2500 INK JET CARTRIDGE REFILLS 

perfomance levels with 8 Meg of RAM, Pentium™ 90 ........ $2280 $2580 [тс оо SUITABLE FOR 800 dpi 256 Greyscale 
a huge 1.27 GIG hard disk drive and the Pentium ™ 100 $2330 $2690 | CANON BC-01, CANON BC-02 handheld scanner 
шешер: ROM drive. Video ог Pentium™ 120 ...... $2710 $3099 Ce COMPUTER CASESBS 
animation шеѕ ууш play more smoo M TM $6: 

than ever before, off this CD-ROM entum" 133 .... $3290 $3690 | DESKJET SERIES SEQ 
drive. Internet connection is child's play GOMPROMULDTIME 

with these powerful systems. Ren. B 


IUD OO Teter ASK US HOW YOU CAN disini jour оом dive суйт ДЕ d 3-H 
E ,, Upgrade MS Office has never been so easy. Simply follow Upgrade CD . 


the installation instructions on the box. 
“Pro CD'95 ...$499 Both the Double & Quad Speed CD-ROM 
Upgrade MS Office ACOMPUTER Fon М БИТНЕ AS drive are Kodak PhotoCD® compatible. 


Includes the same 16-bit Sound Ca 


E D Stereo Speakers and great Software titl d П 

Е Ср '95 Skemas $399 Microsoft- Encarta'95/Works/Money/ & No Bal утын a 
Golf/Dangerous Creatures & Scenes. ae 

Need Works, Word or $ *| special tracking technology 

Excel to purchase. : ^ У 3 2 that allow it to be used on 


any surface horizontally ог {= 
poi г vertically. Maintenance- е Кїї 
LX300 264 Cps Draft 9 pindot matri ...... $249 |... Withou : $55.00 free. Ideal mouse for dusty | =~ 
With colour option $349 stretching your EE „ $89.00 Ў | workshop or school. 5 
10300 216 Cps Draft, 24 pin dot matrix .......... $A29 | business budget and yet be able to use 
With colour option $529 | the most up-to-date technology for your 
URDU MENT business! CALL THE STORE NEAREST "HEAD OFFICE: 56 Велуег Rd Clayton, Victoria, 3168 Ph: (03) 9543 7877 


Pm Bree e aed nd YOU FOR MORE INFORMATION! MELB; 48 ABecieti St Cily. Ph:(03) 663 6151. Fax (03) 9699,1641 Computers: m ) 9639 1640 
Stylus Colour Ils zzpxaopitufcolo A NEWI EW_ MOTHERBOARDS [BLT 190 Rooks R Ph: (03 Fax:(03) 9 
OPTIB95 GREEN PC DARL EIGH. 240C funtingdale Rd. Ph: (03) 9502 ENEE 


Stylus Colour 1! 720x720dpi full colour A4 NEW! Mainboard $199 NORTHCOTE: 423 High St. h: (03) 9489 8866. Fax:(03) 9489 12 
EPL 9000 600d), 8ррт, laser, ASNEW! . ; | Mainboard...... BOX HILL: 1031 Maroondah Hwy. Ph: 03) 9899 6033. Ғах:(03) 9899 0156 
ADELAIDE: 241-243 Wright St. Ph. (08) 2117200. Fax:(08) 211 7273 
SYDNEY: 74 Parramatia Rd, Stanmore. Ph: (02)5193888. Ғах:(02) 516 5024 
BLUESTAR COMPUTERS: 271 Maroondah Hwy. Ringwood Ph: (03) 9870 1800 
= Fax:(03) 9879 3027 TRADING HOURS: Моп/Егі 9am - 5.30pm.Sat 9am - ipm 
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2 Mainboard $149 | jTaxExempt sales: RITRÓNICS WHOL SSALEPh. (03) 9543 2166 Fax.(03)9543 2 


Dx2- 66 CPU installed $229 RIE BULLETIN MAE TE tee гоа, info & Shareware 


iN- -80 CPU installed MAIL ORDER: Ph оз) 9543 7877 Fax 
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Pentium™, OverDrive '* ees are АЕ trademarks ofthe Intel Corporation YCGG1 
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Digital speedometer 
& fuel gauge; Pt.2 


Despite the circuit complexity, the 
digital speedometer and fuel gauge is 
straightforward to assemble. This 
month, we give the construction and 


calibration details. 


All the parts for the main circuit 
and the A/D converter mount on a 
single main PC board, while the dis- 
play module is built on two smaller 
boards which are mounted back to 
back on 12mm spacers. 

As indicated in an accompanying 
panel, a complete kit of parts for this 
design (minus the case) is being of- 


fered by CTOAN Electronics. No spe- 
cial assembly techniques are required 
apart from the use of a good quality 
fine-tipped soldering iron. The PC 
boards are all solder masked to help 
stop solder runs and carry screened 
printing to show the parts placement. 

Fig.4 shows the parts layout on the 
main PC board. Note that a few minor 


changes were made to the circuit after 
the board design was finalised. As a 
result, the following changes should 
be made: 
(1). the positions indicated for resis- 
tor R1 and diodes D1 & D2 should be 
left vacant; 
(2). Q1 should be omitted and a wire 
link connected between what were its 
collector and emitter terminals; and 
(3) R2 should be increased to 1.5kQ. 
Begin by installing PC stakes at the 
external wiring points and 10-way IDC 
pin headers at the CON1 and CON2 
positions. This done, install the resis- 
tors, capacitors and diodes, taking care 
to ensure that all polarised parts are 
correctly oriented. There are also a 
number of wire links on the board and 
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Fig.4: install the parts on the main PC board exactly as shown here but note 
that the 100uF capacitor (C18) to the right of Q7 should be left out until after the 
calibration is completed. Note also that a few minor changes will be necessary 
if the car has a “positive” sender – see text. 


these should also be installed at this 
stage (the prototype used 00 resis- 
tors). 

Ifyour car has a conventional sender 
(ie, one that has minimum resistance 
when the fuel tank is full), install the 
parts exactly as shown in Fig.4. Make 
sure that R19 is 470Q (not 820Q as 
marked on the PC board). Both R20A 
and the adjacent wire link should be 
omitted. 


Bs pn 
This close-up v 


iew shows the mounting details for LED1 and the LDR. Note how 


Alternatively, if your car has a “posi- 
tive" sender (ie, one that has maxi- 
mum resistance when the tank is full), 
then you will need to make the fol- 
lowing changes: (1) change R19 to 
820Q; (2) omit R20; and (3) install 
R20A (33kQ) and the adjacent wire 
link. 

Do not install C18 (100uF) at this 
stage. That step comes later, follow- 
ing the calibration procedure. 


the LED is bent over so that it directly faces the surface of the LDR, so that its 
resistance reduces to just a few hundred ohms when power is first applied. 
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The IC sockets can be installed next. 
A. 28-pin IC socket must be used for 
the microprocessor, as CTOAN Elec- 
tronics will not accept chips for test- 
ing or reprogramming that have sol- 
der on their pins. The use of IC sock- 
ets for the remaining ICs can be con- 
sidered optional, although they were 
used in the prototype. 

Once the IC sockets are in, the re- 
maining parts can all be installed. Note 
particularly the arrangement for LED 
1 (red) and the LDR. The leads of the 
LED must be bent at right angles be- 
fore installing it, so that it sits against 
the LDR as shown in the photo. Take 
care with the LED polarity — its anode 
lead will be the longer of the two. 

The yellow LED (LED 2) is mounted 
on the board in the conventional man- 
ner, as shown. 

A small heatsink is required for the 
7805 3-terminal regulator and this is 
bolted to the board as shown in the 
photo. Smear the metal tab ofthe regu- 
lator with heatsink compound before 
bolting the assembly together. 


Display modules 


Fig.5 shows the parts layout on the 
display module PC boards. As indi- 
cated earlier, you will have to build 
two such display modules — one for 
the speed display and the other for 
the fuel display. 

Install the parts on the PC boards as 
shown, taking care to ensure that the 
displays are all oriented with their 
decimal points at bottom right. Note 
that resistors К1-К7 & R9 on the IC 


Fig.5: install the parts on the display boards as shown in this diagram. Note that 


the two ICs face in opposite directions and don’t forget to install the insulated 
wire link (shown dotted) on the board at left. 


board are all mounted end-on to con- 
serve space. In addition, an insulated 
wire link must be installed on the 
back of this board (shown dotted). 

Once the board assemblies have 
been completed, they can be mounted 
back-to-back on 12mm spacers and 
secured using machine screws and 
nuts. Finally, the two boards in the 
assembly are wired together by in- 
stalling 13 wire links between them 
along one edge. 

The completed display modules are 
connected to the main board via 10- 
way ribbon cables fitted with IDC con- 
nectors. These cables are supplied pre- 
assembled in 1-metre lengths. 


Testing 


The unit can now be tested by fol- 
lowing this step-by-step procedure: 

(1). Connect a link across the fuel 
sensor inputs; 

(2). Connect a display module to 


The two boards that make up the display module are 
mounted back-to-back on 12mm-long spacers and the 
assembly secured using machine screws and nuts. 


the speed connector (CON1) on the 
main board using one of the supplied 
10-way ribbon cables. The photos 
show the connector orientations (no 
damage will result if you do plug the 
cable in the wrong way around – the 
display just won’t work). 

(3). Install all the ICs except for the 
microprocessor (IC2) on the main 
board. 

(3). Connect a 12V DC power sup- 
ply to the power input terminals and 
use a multimeter to check that there is 


TABLE 1: CAPACITOR CODES 


IEC Code EIA Code 
470n. 
100n 


This view shows the rear of the completed display 
module. Note the direction from which the cable enters 
the pin header on this board. 


*5V on pin 3 of the microprocessor 
socket. 

(4). Short pin 1 of IC3 to the +5V rail 
using a clip lead and check that the 
buzzer pulses on and off. 

(5). Ifall these checks are OK, switch 
off and install the microprocessor 
(make sure that it is correctly oriented). 

(6). Reapply power and check that 
the display shows 00 after a few sec- 
onds. If it does, switch off and con- 
nect an oscillator to the speed input 
(labelled “SIG” on the PC board). Set 
the oscillator frequency to about 50Hz 
and the signal amplitude to 5V (make 
sure that the amplitude in not greater 
than 5V, otherwise you could damage 
162). 

(7). Reapply power — the display 
should now show a reading. Check 
that this reading can be varied by ad- 
justing the oscillator frequency. Check 
also that the reading can be varied by 
adjusting VR1 on the main board. 

(8). Test the various speed alarm 
settings. If you haven't already wired 
up switch S1, you can select a speed 
setting simply by shorting its pin to 
+5V. Begin by selecting 62, then ad- 
just the oscillator so that the reading 
goes higher than 62. The buzzer should 
immediately sound and the display 
should flash on and off. 

Now press the mute button. The 
buzzer should stop but the display 
should continue to flash. Now check 
the other speed settings in turn. 

(9). If everything checks OK so far, 
adjust VR1 so that the speed display 
shows the incoming oscillator fre- 
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This close-up view shows two stages in the speed sensor assembly. The unit at 


top shows what the sensor looks like after the parts have been mounted on the 
Veroboard, while at bottom is the finished sensor after it has been covered in 
heatshrink tubing and sealed with silicone sealant. 


quency. This is not the final calibra- 
tion but is a good starting point. 

(10). Connect the second display 
module to the fuel socket (CON2 on 
the main board). With the shorting 
link still in place, the display should 
show some figure above 30. Adjust 
VR2 and confirm that the display read- 
ing varies, then do the same with VR3. 

(11). Replace the shorting link with 


a 1kQ resistor and check that the dis- 
play now shows a reading of less than 
20. If not, try adjusting VR2. 

(12). Adjust VR2 so that the display 
reads less than 10. After a few sec- 
onds, the low fuel lamp should start 
to increase in brilliance. 


Troubleshooting 
If all is correct so far, then the 


Where To Buy A Kit Of Parts 


Kits for this project will be available from CTOAN Electronics. The details 


are as follows: 


Kit 1 is for the speedometer section only and includes a screened and 
solder-masked main PC board, the on-board components (including a 
programmed microprocessor but not the parts for the fuel gauge A-D 
converter), the buzzer, S1 and S2, a Hall Effect sensor and two button 
magnets. This kit also includes all the parts for a single display module (PC 
boards plus on-board components. The cost of this kit is $73.00. 


Kit 2 includes the additional components required to build the fuel gauge, 
including a display module and the parts for the A-D converter. The cost of 
this kit is $20. Additional display modules are available for $13 each. 


In addition to the above kits, CTOAN Electronics is also offering fully built 
and tested main PC boards for $130.00 ($140 if the fuel gauge A-D 
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converter is required), plus fully tested display modules for л 00 each. А 


ja vase ‘or money order to: CTOAN 
mba 4280, Qld. Phone Rr 297 5421. - 


project is operational and fuel gauge 
calibration can take place. If things 
are not as stated, go back over your 
work carefully for possible faults. In 
particular, check that all parts are in 
their correct locations, have the cor- 
rect value or type number, and are 
correctly oriented. 

The microprocessor is easy to check 
if you have an oscilloscope or a logic 
probe. If the microprocessor is operat- 
ing correctly, pin 18 will have short 
positive pulses occurring every 0.75- 
2 seconds. You should also see vari- 
ous pulses on pins 9, 10 and 11. If 
these pulses are there, then the micro- 
processor is operating correctly. — - 


Installation 


It is important that this unit be in- 
stalled in a professional manner, so as 
not to compromise the reliability of 
the car's existing wiring. In particular, 
make sure that any power supply con- 
nections are run via suitable fuses. 
The +12V supply to D3 must be de- 
rived via the ignition switch and the 
fusebox is probably the best place to 
make this connection. Be sure to con- 
nect to the fused side of the switched 
supply. 

Similarly, the connection to the car’s 
lights (from D8) can also be made at 
the fusebox (eg, to the supply for the 
tail lights). 

The connection to the fuel sender 
can be made by disconnecting the ap- 
propriate lead to the existing fuel gauge 
and connecting it to the main PC board 
instead (ie, your existing fuel gauge 
must be disconnected). Alternatively, 
you can install a switch, so that you 
can select between the two. This 
switch should be a break before make 
type. 

If you have trouble identifying the 
sender lead, check its colour code by 
referring to the wiring diagram in the 
car's manual. Alternatively, you can 
check the colour of the lead at the 
sender itself. 

Initially, the unit should be installed 
so that you have easy access to the 
trimpots on the main PC board. This 
is necessary to allow final calibration 
later on. 

The two display modules should 
be positioned on the dashboard where 
they can be easily read. They can ei- 
ther be mounted in separate cases or 
mounted side-by-side in a single case, 
with red Perspex used for the display 
windows. Be sure to mount the low- 
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Fig.6: the Hall Effect sensor, along with R36 (10kQ), is mounted on a 
piece of Veroboard. This assembly is then waterproofed by covering 
it in heatshrink tubing and applying silicone sealant to any gaps. 
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Fig.7: the mounting details for the Hall Effect sensor and its companion 
magnets. Note that the magnets must be oriented so that alternate poles 
pass by the sensor; ie, one magnet is mounted with its north pole closest 
to the sensor while the other is mounted with its south pole closest to the 


sensor. 


fuel warning lamp in a conspicuous 
location. 

The speed alarm selection switch 
(S1) and the alarm mute pushbutton 
(S2) should be mounted in locations 
where they are easy to use. 


Hall effect sensor 


The Hall Effect sensor, along with 
resistor R36 (10kQ), is mounted on a 
small piece of Veroboard (Fig.6). This 
assembly is then waterproofed by cov- 
ering it in heatshrink tubing and ap- 
plying silicone sealant to any gaps. 

Fig.7 shows the mounting details 
for the Hall Effect sensor and its com- 
panion magnets. Note that the mag- 
nets are mounted on the tailshaft (or 


on a driveshaft in a front-wheel drive 
car) and are oriented so that alternate 
poles pass by the sensor; ie, one mag- 
net is mounted with its north pole 
closest to the sensor while the other is 
mounted with its south pole closest to 
the sensor. 


Calibration 


Calibration of the speed display is 
best carried out with the help of a 
second person. The procedure is 
straightforward — simply drive along 
a road at a known steady speed and 
have the other person adjust VR1 un- 
til the display reads the same as the 
existing speedometer. 

Calibration of the fuel display is 


also quite straightforward. The easi- 
est way is to use a sender that's been 
obtained from a wrecking yard. Note 
that this sender must be the same type 
as the one used in the car. 

To calibrate the display, temporar- 
ily connect this second sender to the 
main PC board (disconnect the sender 
in the car), set it to the *empty" posi- 
tion, and adjust VR2 so that the dis- 
play reads “00”. If the display cannot 
be zeroed, try adjusting the value of 
R19 (this should rarely be necessary). 
This done, set the sender to the “full’ 
position and adjust VR3 to obtain the 
correct reading (ie, 10096 or the ca- 
pacity of the tank in litres or gallons). 

For example, if the car has a 65-litre 
tank, adjust VR3 so that the fuel dis- 
play reads “65” (sender at “full”). 
Alternatively, adjust VR3 so that the 
display reads “100” for 100%. 

The above procedure should now 
be repeated two or three times to ob- 
tain the final calibration. This is nec- 
essary because there is some interac- 
tion between the two adjustments. 

Note that, in some cars, the engine 
may cut out due to fuel starvation 
before the sender actually quite 
reaches minimum resistance. How- 
ever, the above procedure should be 
accurate enough for all practical pur- 
poses. In any case, it's not a good idea 
to let the fuel run out completely, as 
this can lead to rubbish clogging the 
fuel injectors or the jets in the carbur- 
ettor. 

If you are unable to obtain a sender 
from a wrecking yard, then it may be 
possible to remove the sender from 
the fuel tank and use this for calibra- 
tion instead. Be warned, however, that 
disturbing the existing sender might 
cause the tank to leak later on (even if 
you replace the gasket) and this could 
mean a new fuel tank. We don't rec- 
ommend this option unless you know 
exactly what you are doing. 

Another way of calibrating the fuel 
display is to calibrate it against the 
existing fuel gauge. However, this 
method is only viable if you have 
installed a switch to select between 
the two. Note that the two units can- 
not be operated in parallel as this will 
lead to wildly incorrect readings. 

Once calibration has been com- 
pleted, install C18 (100uF) on the main 
PC board and complete the installa- 
tion. Don't forget to reconnect the fuel 
gauge sender if you calibrated the unit 
using a second external unit. SC 
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HF BALLASTS 
FLUORESCENT LIGHT HIGH FREQUENCY BALLASTS. Euro- 
pean made, new ,”slim line” cased high frequency (HF) elec- 
tronic ballasts. They feature flicker free starting, extended tube 
life, improved efficiency & no visual flicker during operation 
(as high frequency operation). In addition, the chance of 
strobing with rotating machinery is virtually eliminated, they 
generate no audible noise and they have much reduced RF 
interference compared to conventional ballasts. The design 
of these appears to be similar to the one published in the Oct. 
94 SILICON CHIP magazine in that a high frequency sinewave 
is used, although these are much more complex. Some 
models include a dimming option which requires either an 
external 100kQ potentiometer or a 0-10V DC source. Some 
models require the use of a separate filter choke (with dimen- 
sions of 16 x 4 x 3.2cm) — this is supplied where required. 
We have a limited stock of these and are offering them at 
fraction of the cost of the parts used in them! Types as follows: 
A: 1 x 16W tube, not dimmable, no filter, 44 x 4 x 3.5cm: $20. 
В: 1 x 16W tube, dimmable, filter used, 43 x 4 x 3cm: $26. 
C: 1 x 18W tube, not dimmable, no filter, 28 x 4 x 3cm: $20. 
D: 2 x 32W or 36W tubes, dimmable, no filter, 43 x 4 x 3cm: $26. 
E: 2 x 32W tubes, not dimmable, no filter, 44 x 4 x 3.5cm: $22. 
F: 1 x 32W or 36W tube, not dimmable, no filter, 34 x 4 x 3cm: 


$20. 

G: 1 x 36W tube, not dimmable, filter used, 28 x 4 x 3cm: $20. 

H: 1x 32W or 36W tube, dimmable, filter used, 44 x 4 x 3.5cm: 
2! 


$20. 
J: 1 x 50W tube, dimmable, filter used, 43 x 4 x 3cm: $20. 


CYCLE/VEHICLE COMPUTERS 
BRAND NEW SOLAR POWERED MODEL! Intended for bicy- 
cles but with some ingenuity these could be adapted to any 
moving vehicle that has a rotating wheel. Top of the range 
model with large LCD display. Weather and shock resistant. 
Functions: speedometer, average speed, maximum speed, 
tripmeter, odometer, auto trip timer, scan, freeze frame memory, 
clock. Programmable to allow operation with almost any 
wheel diameter. Uses a small spoke-mounted magnet, with a 
Hall effect switch fixed to the forks which detects each time 
the magnet passes. Hall effect switch is linked to the small 
main unit mounted on the handlebars via a cable. Max speed 
reading: 160km/h. Max odometer reading: 9999km. Maxi- 
mum tripmeter reading: 999.9km. Price: $32. 


12V STEPPER MOTORS 

TYPE M-17: 20 steps per rev., 55gcm holding torque, 740PPS 
pull in freq., 100PPS driving freq., 34gcm pullout torque, 6- 
wire, 100-ohm winding resistance. TYPE M-18: 100 steps 
per rev., 1500gcm holding torque, 440PPS pull in freq., 
300PPS driving freq., 980gcm pullout torque, 6-wire, 10- 
ohm winding resistance. $10 ea. 

You can requesta pair of these stepper motors to be included 
as an alternative to the motors supplied in our $42 Stepper 
Driver kit, advertised elsewhere on this page. 


ALARM BUZZERS 
6 to 12VDC operation. Electromechanical operation: very 
noisy! 38mm diameter. $2 . 


MAGNETS 
HIGH POWER RARE EARTH MAGNETS. Very strong. You will 
not be able to separate two of these by pulling them apart 
directly away from each other. Zinc coated. 
CYLINDRICAL 7 x 3mm: $2. 
CYLINDRICAL 10 x 3mm: $4. 
TOROIDAL 50mm outer, 35mm inner, 5mm thick: $9.50. 


ELECTRONIC KEY KIT 
Ref: EA. July 92. An AX5326 encoder IC and only a few other 
small components on a small PCB in the shape of a key which 
has two protruding terminals, which when briefly touched 
against two terminals that are wired to the decoder receiver kit 
switches on-board relays. These relays have a 5A contact 
rating and can be arranged for N/O or N/C switching. One relay 
provides a pulse output which can be used to switch car 
indicators or a buzzer, etc. The other relay is used to switch 


the controlled device, which can be configured for 
either toggle switching or momentary switching. 
Ideal for operating electric door strikers, car alarms, 
central locking, or any application where extreme 
security is required. The key has no battery as the 
power for the key is derived from the decoder kit. 
It is IMPOSSIBLE to determine the code from 
doing anything to the decoding receiver termi- 
nals as nothing is transmitted! This is unlike 
UHF transmissions which could possibly be 
intercepted and recorded, and even safer than 
keypad combination locks as others may be 
looking on. Over half a million codes. You 
wire in your own personal code. The most 
secure key ever. 10 to 15V operation. 
ON SPECIAL AT $40 for two keys and one decoder kit. 
Note: electric door strikers are available from some lock- 
smiths and Altronics. 


3.5-DIGIT LCD PANEL METER 
200mV full scale input sensitivity, "1999" count, 9 to 12V @ 
1mA operation, decimal point selectable (with jumper wire), 
13mm figure height, auto polarity indicator, overrange indica- 
tion, 100MQ input resistance, 0.5% accuracy, two to three 
readings per second. With bezel and faceplate. Dimensions: 
68 x 44mm. Use in kw ue projects. 

27. 


WANG POWER SUPPLIES 
Used, but clean and guaranteed to work. WANG brand switch 
mode computer power supplies. Input: 240VAC mains via an 
IEC socket (note: IEC mains lead is not included): $3 extra. 
Outputs (all DC): +5V @ 8A, +12V @ ЗА, and -12V @ 0.25A. 
Fan cooled. Perfectfor powering our 12V laser inverter kit. We 
provide information on how to derive a 12V @ 8A DC supply 
from two of the above supplies and how to make small 
changes in voltage of the +5V and «12V rails. Dimensions: 34 
x 14 x 9cm. $18 ea. 
CLEARANCE SPECIAL: $36 for four supplies. 


68W SWITCHED MODE POWER SUPPLY 
Mains input (240V), new assembled units with 12V 94A and 
5V @4A DC outputs. 68W total loading. Approximate dimen- 
sions are 170 x 50 x SA 
2. 


VIDEO TRANSMITTERS 
Low power Australian standard UHF TV transmitters. These 
units have audio and video inputs with adjustable levels, a 
power switch, and a power input socket. 10-14VDC at 10mA is 
required (a plugpack is suitable but is not supplied). Factory 
adjusted to Ch 31 but can be altered. Video input accepts 
standard (composite) video. Enclosed in a small metal box 
with a built in telescopic antenna. Range is up to 7-10m when 
arabbits ears antenna is used forthe TV, but can be increased 
by the use of a small Pe UHF antenna at the TV. 
25. 


18V AC @ 0.83A PLUGPACKS 
Plus diecast box (100 x 50 x 25mm). Ferguson brand. Austral- 
ian made and approved plugpacks. Output lead goes to diecast 
box with a few components inside. Holes drilled in box where 
LED and 2 RF connectors are secured. $8. 


HALOGEN TRANSFORMERS 
Compact (41 x 66 x 30mm) metal boxed electronic trans- 
formers. 95%eff. 25kHz. Mains powered and designed to 
power up to 50W of 12V Halogen/incandescent lamps. Not 
approved, sold for components/experimentation: 
$6 ea. or4 for $20. 


LOW COST IR ILLUMINATOR KIT 
Compact PCB (52 x 83mm) employs 42 high output 880nm 
IR LEDs (30mW @ 100mA ea.) and a 7-transistor adjustable 
constant current driver circuit. Designed to be powered from 
10-14V DC, current depends on power level setting: 5-600mA. 
Good for illuminating IR responsive CCD cameras, IR and 
passive night viewers, and medical use. 
PCB and components kit: $40. 


SPRING REVERB 
Large studio quality, six-spring reverberation units. Overall 
dimensions 425 x 110 x 33mm, input Z = 190 ohms, output Z 
= 2.6 k ohms, recommended AC drive = 6.5 mA. 
SPECIAL INTRODUCTORY PRICE: $45. 


40mW IR LASER DIODES 
New famous brand 40mW-830nm IR laser diodes, suit medi- 
cal and other applications: $60 ea. 
Constant current driver kit to suit: $10. 


DOT MATRIX LCDs 
Brand new Hitachi LM215 400 x 128 dot matrix Liquid Crystal 
Displays in an attractive housing. These have driver ICs fitted 
but require an external controller. Effective display size is 65 
x 235mm. Available at less than 1096 of their real value: 
$25 ea. or 3 for $60. 


OPTICS 
PRECISION FRONT SURFACE ALUMINIUM MIRRORS 200 x 
15 x 3mm: $3; 50 x 72 x 3mm: $3. LINE GENERATING OPTIC 
makes a line out of a laser beam: $5. LASER DIODE COLLI- 
MATING LENS: $4. PORRO 90 deg. PRISM makes a rainbow 
from white light: $10. ARGON MIRRORS high reflector and 
output coupler used to make a Argon tube: $50. 


27 MHz TRANSMITTERS 
Newtransmitters are assembled (PCB assy.) and tested. They 
are Xtal locked on 26.995 MHz and were originally intended for 
transmitting digital information. Their discrete component 
design employs many components, including 5 transistors 
and 8 inductors. Circuit provided. A heatsink is provided for 
the output device. Power output depends on supply voltage 
and varies from 100mW to a few watts, when operated from 3- 
12V DC. These are sold for parts/experimentation/educa- 
tional purposes and should not be connected to an antenna 
as licensing may be required: 
$7 ea. or 4 for $20. 


3-STAGE NIGHT VIEWER KIT 

See SC Sept. 94. We have accumulated a good number of 
40mm 3-stage fibre optically coupled 3-stage image intensi- 
fiers that have minor blemishes. The three tubes are supplied 
already bonded together: extremely high gain! We can supply 
this 3-stage tube plus a power supply kit plus a lens and an 
eyepiece for a total cost of: $250. That is an almost complete 
starlight night viewer kit! We can also supply the full SC Sept. 
94 magazine for $5. 


VISIBLE LASER DIODE MODULES 
Industrial quality 5mW/670nm laser diode modules. Overall 
dimensions: 11mm diameter by 40mm long. Have APC driver 
built in and need а 50mA from 3-6V supply. 
60. 


VIDEO TRANSMITTERS 
Low power PAL standard UHF TV transmitters. Have audio 
and video inputs with adjustable levels, a power switch, anda 
power input socket: 10-14V DC/10mA operation. Enclosed in 
a small metal box with an attached telescopic antenna. Range 
is up to 10m with the telescopic antenna supplied but can be 
increased to approximately 30m by the use of a small direc- 
tional UHF antenna. 
INCREDIBLE PRICING: $25. 


TWO STEPPER MOTORS PLUS A DRIVER KIT 
This kit will drive two stepper motors (4, 5, 6 or 8-wire 
stepper motors) from an IBM computer parallel port. Motors 
require separate power supply. A detailed manual on the 
COMPUTER CONTROL OF MOTORS plus circuit diagrams/ 
descriptions are provided. We also provide the necessary 
software on a 5.25-inch disc. Great “low cost" educational kit. 
We provide the kit, manual, disc, plus TWO 5V/6 WIRE/7.5 
deg. stepper motors for a PE PRICE OF: 
42. 


MORE KITS 

MODEL TRAIN CONTROLLER: run two trains on one track 
without any collisions, uses kit IR LEDs/transistors for detec- 
tors (supplied), doubles up as a crossing controller with 
flashing crossing LEDs. Incredible pricing: $20. TRAIN SOUND 
GENERATOR: сап be used in conjunction with the controllerto - 
produce crossing and other sounds, when a train is on a 
particular part of a track: $12. ELECTRIC FENCE KIT: PCB and 
components, includes prewound transformer: $40.FM TRANS- 
MITTER KIT - MKII: high quality, high stability, suit radio- 
microphones and instruments, 9V operation. The kit includes 
a PCB and all the on-board components, an electret micro- 
phone, and a 9V battery clip: $11. ELECTRONIC KEY KIT: EA 
July 92, 2 keys plus one receiver, ON SPECIAL: $30. 


MORE ITEMS 

ELECTROMAGNETS: 12V-200 mA: З for $2. PRINTER MECHA- 
NISMS: new Epson dot matrix printer mechanisms, overall 
dimensions are 150 x 105 x 70mm: $12. SWITCHED MODE 
POWER SUPPLIES: mains in (240V), new assembled units 
with 12V-4A and 5V-4A DC outputs: $32. INDUCTIVE PROX- 
IMITY SWITCHES: detect ferrous and non-ferrous metals at 
close proximity, AC or DC powered types, 3-wire connection 
for connecting into circuitry: two for the supply, and one for 
switching the load. These also make excellent sensors for 
rotating shafts, etc.: $22 ea. or 6 for $100. MOTOR SPECIAL 
type M9: 12V, | No load = 0.52A - 15,800 RPM at 12V, 36mm 
diam. - 67mm long: $5; type M14: made for slot cars, 4-8V, | 
No load = 0.84A at 6V, at max efficiency | = 5.7А - 7500 RPM, 
30mm diam. - 57mm long: $5.EPROMS: 270512, 512K (64K 
x 8), 150ns access CMOS EPROMS, removed from new 
equipment, need to be erased, guaranteed: $4. EHT POWER 
SUPPLY: out of new laser printers, deliver -600V, -7.5kV and 
+7kV when powered from a 24V-800mA DC supply, enclosed 
ina plastic case: $16. MAINS CONTACTOR RELAY: has a 24V 
250-ohm relay coil, and four separate SPST switch outputs, 2 
x 10A and 2 x 20A, new Omron brand, mounting bracket and 
spade connectors provided: CLEARANCE Q $5 ea. 
SUPERCAPS 0.047F/5.5V capacitors: 5 for $2. 


Total of four speakers to 
make two 2-way speakers. 
Quality European cloth 


surround bass - midrange 
speakers, used in upmarket stereo 
televisions, rectangular, 80 x 200mm. 
Tweeters are good quality cone types, 
85mm square. Two woofers & two 
tweeters. $16 


MORE ITEMS & KITS 
Poll our (02) 579 3955 


fax number to find out how 
to get our item and kit 


lists. MANY MANY MORE 
ITEMS AND KITS THAN 
THOSE LISTED HERE! Ask 
for these lists to be sent 
with your next order. 


KITS | 


1-СН UHF FOR CENTRAL LOCKING 
Our single channel UHF receiver kit 
has been updated to provide provision 
for central locking!! Key chain Tx has 
SAW resonator, see SC Dec 92. 
Compact receiver has pre-built ОНЕ 
receiver module, and has provision for 
two extra relays for vehicle central 
locking function. Kit comes with two 
relays. $36 Additional relays for 
central locking $3 ea. Single channel 
transmitter kit $18 


LOW COST 1-2 CHANNEL UHF 
REMOTE CONTROL compact keyring 
transmitter kit, 1/2 million codes, 
receiver has 2A relay contact output, 
PCB and all components kit. 1 
channel Tx kit $10, 2 channel Tx kit 
$16 Rx kit $20 extra components for 
2 channel Rx operation (extra decoder 
IC and relay) $6 

ECG Solder masked and silk screened 
PCB and software on 3.5" disk (See 
EA July 95) $9. 


MASTHEAD AMPLIFIER SPECIAL 
High perfomance low-noise masthead 
amplifier covers VHF-FM-UHF and is 
based on a MAR-6 IC. Includes two 
PCBs, all on-board components. For a 
limited time we will also include a 
suitable plugpack to power the 
amplifier from mains for a total price 
of: $25 

PROTECT ANYTHING ALARM KIT EA 
May 93, PCB and all on-board 
components ON SPECIAL $20 


4-CHANNEL UHF REMOTE CONTROL 
KIT: Two Tx & 1 Rx $96. 

LASER BEAM COMMUNICATOR KIT: 
Tx, Rx, plus IR laser: $60 

FM TRANSMITTER KIT - MK1 This 
complete transmitter kit (miniature 
microphone included) is the size of an 
AA battery, and is powered by a single 
AA battery. Use a two AA battery 
holder (provided) as the case, and a 
battery clip (shorted) for the switch. 
Battery life is over 500 hours!! $11 
BRAKE LIGHT INDICATOR KIT: 60 
LEDs, two PCBs and ten resistors, 
makes a very bright 600mm long, 
high intensity red display $25. 
GARAGE DOOR - GATE REMOTE 
CONTROL KIT: SC 4/94 Tx $18, Rx 
$79. 

1.5-9V CONVERTER KIT: $6 ea. or 3 
for $15. 

PLASMA BALL KIT: PCB and 
components kit, needs any 240V light 
bulb ON SPECIAL $20. 


HIGH VOLTAGE DISC CERAMICS 
680pF/3kV 20 for $4, 15nF/3kV $2, 
1nF/15kV $4 

HIGH VOLTAGE DIODES high speed 
1kV/1A 10 for $5, 8kV/20mA $1.50, 
16kV/20mA $2 

TRIACS 600V/60A CLEARANCE $3 
HIGH INTENSITY RED LEDS 550 - 
1000mCd @ 20mA, 100mA max, 
5mm: 10 for $4 or 100 for $30 

BLUE LEDs 5mm $2.50 

ELECTRET MIC INSERTS High output 
omnidirectional standard size 10 for 
$8 also some high quality 
unidirectional electrets removed from 
new equipment $3 

DYNAMIC MICROPHONE INSERTS 
Unidirectional low impedance $4 
EPROMS: 27C512, 512K (64K x 8), 
150ns access CMOS EPROMs. 
Removed from new equipment, need 
erasing, guaranteed, $4. 
ULTRASONIC TRANSDUCERS High 
quality Murata 4OkHz TX and Rx 
transducers $4/palr 40kHz crystal $2 
3.58MHz CRYSTALS 10 for $6 

OP27 OP AMP Super op amp! $3 
ENCODER-DECODER ICs as used in 
many projects, SC 12/94, EA 3/93, 
3/94 AX526/7/8 $3.50 UHF module 
to suit $15 


IR COMPONENTS | 


IR LEDs 880nm 12° 30mW @ 100mA 
10 for $9 60? type 10 for $9, 940nm 
12? 16mW @ 100mA 10 for $5 

IR DETECTOR PIN DIODE 10 for $10 
IR LASER DIODE 5mW/780nm $16 
IR LASER DIODE 40mW/830nm $60 
DRIVER KIT, LENS & HOUSING to suit 
the above IR laser diodes $14 


NOVEMBER 4 SALE! 


Our once a year sale is on 
again at our premises on 


Saturday 4th November 


Many many bargains and 
mail order specials. Poll 
our fax for a price list. Mail 
orders accepted up to one 
week after the sale. 


LASERS | 


HELIUM-NEON 633nm red 
laser tubes from new and 
near new equipment. 


Suitable for light shows: 
Output power in the range of 2.5 to 
7.5mW. Includes our 12V Universal 
Laser power supply MkIV. (No 
problems with our new transformers.) 
ON SPECIAL at a reduced price of $80 
for a 2.5-AmW tube and supply. $130 
for a 40-7.5mW tube and supply. 
LASER POINTER PEN A pen style 
laser rated at 5mW/670nm. Brighter 
than most pens due to its high quality 
lens. Metal body with a tactile switch, 
operates from 2AA batteries (not 
included). Suits medical uses. $75 
AIR-COOLED ARGONS Used 
30-100mW argon-ion head blue/green 
output. Includes details of power 
supply and other information: head 
only: $350 LIMITED SUPPLY 
VISIBLE LASER DIODE KIT 5mW 
670nm visible laser diode and 
collimating lens, with housing and 
APC driver kit EA 9/94 SPECIAL $40 


STEREO SPEAKER SET COMPONENTS FLUORESCENT LIGHTING LENS & PHOTOGRAPHICS 


12V-350V DC-DC CONVERTER (with 


larger MOSFETS) plus a 

dimmable mains operated б 
HF ballast. These will 

operate a 32-40W fluorescent tube 
from a 12V battery. Very efficient. See 
June 95 EA, $36 for kit and ballast. 


GEIGER COUNTER 


Ready made Geiger 
< counters detect dangerous 
Beta and Gamma rays. 
Includes 2-mode LCD display, alarm 
buzzer, 9V battery operation (15mW!). 


Complete unit $99 


MAGNETIC CARD READERS back in 
stock $80 
12V STEPPER MOTORS 
< type M-17 20 steps рег геу, 
55gcm holding torque, 
740PPS pull in freq, 100PPS driving 
freq, 34gcm pullout torque, 6 wire, 
100 ohm winding. Type M-18: 100 
steps per rev., 15008ст holding 
torque, 440PPS pull in freq, 300PPS 
driving freq, 980gcm pullout torque, 6 
wire, 10 ohm winding. 
INTRODUCTORY PRICE $10 
PELTIER DEVICES Solid state, can be 
used to make a thermoelectric cooler 
- heater. Basic information included. 
12V-3.4A $25 12V-4.5A $35 
We can also provide two thermal 
cut-out switches and a 12V DC fan to 
suit either device $10 
LCD CHARACTER DISPLAYS standard 
16 x 1 display, 5V $20 
IEC EXTENSION LEADS: 2m, with IEC 
plug and IEC socket $5. 
3" CONE TWEETERS Sealed back 
dynamic 8 ohm tweeters: $5 
12V FANS Brand new 80mm, 12V 
1.6W DC fans. $10 ea or 5 for $40 
STEPPER MOTORS 6V 6 wire 1.8 
deg, used $4 
WELLER SOLDERING IRON TIPS 
New soldering iron tips for low voltage 
Weller soldering stations and mains 
operated Weller irons. Mixed sizes 
and temperatures. Specify mains or 
soldering station type: 5 for $10. 
LIGHT MOTION DETECTORS Small 
PCB assembly based on a ULN2232 
IC. Can detect humans crossing a 
narrow corridor at up to 3 metres $5 
or 5 for $20 


12V-2.5W SOLAR PANEL 


US amorphous glass solar panels only 
need terminating and weather 
proofing. Includes clips and backing 
glass. Very easy to complete. Size: 
305x228mm, Voc 18-20V, Isc 
250mA. SPECIAL! $20 ea. or 4 for 
$60. A мегу efficient switching 
regulator kit is also available: Suits 
12-24V batteries, O.1-16A panels, 
$27. Also available, a simple and 
efficient shunt regulator kit, $5. 


SLAVE FLASH - very small, 
simple апа effective. Q 
Triggers remote flashes 
from camera’s own flash, to fill in 
shadows. Does not false trigger, but 
is very sensitive. Can be used in large 
rooms. PCB and components kit. $7 
SOUND ACTIVATED FLASH 
< Adapted from ЕТІ Project 
514. Adjustable sensitivity 
& delay enable creation of fascinating 
photographs. Has LED indicator for 
easy setting up. PCB, components 
and microphone. $13 
PROJECTION LENS Brand new, 
precision angled projection lens. 
Overall size 210x136mm. High-impact 
Lexan housing with focal length 
adjustment. When disassembled, 
yields three 4" diameter lenses 
convex-concave, convex-convex, 
concave. Very limited quantity. $35 
TOMINON HIGH POWER LENS These 
230mm (1:4.5) lens have never been 
used. They contain six coated glass 
lenses, symmetric, housed in a black 
aluminium case. Scale range is from 
1:10 through to 1:1 ‘to 10:1. 
Applications include high quality 
image projection at macro scales, and 
portrait photography in large formats. 
$45 


USSR LENS 100mm/f2 Pentax screw 
mount, for night viewers, has focus 
adj, but no iris adj $60 

USSR LENS 58mm/f2 Pentax screw 
mount, used for cameras, has focus 
and iris adj $60 

PRECISION FRONT SURFACE 
ALUMINIUM MIRRORS 200 x 15 x 
3mm $3 50 x 72 x 3mm $3 

PORRO 90deg PRISM makes a 
rainbow from white light $10 


CCD CAMERA-VCR 
SECURITY SYSTEM 


Ready made PIR detector 


< module and learning remote 
control combination сап 


trigger any domestic IR remote 
controlled VCR to RECORD human 
activity within a 6m range with an 
180? view. Starts VCR recording at 
first movement and ceases recording 
a few minutes after the last 
movement has stopped. Just like 
commercial CCD-video recording 
systems costing $1000'5!! No 
connection needed to your existing 
VCR. IR detector module, control kit, 
IR learning remote control апа 
instructions $90 or $65 when 
purchased with our CCD camera. 
Previous CCD camera purchasers can 
claim reduced price with proof of 
purchase. 

TINY PCB CCD CAMERA with auto 
iris lens, O.1lux 320k pixels, IR 
responsive, has 6 IR LEDs on PCB, 
almost matchbox size! $199 


OATLEY ELECTRONICS 


PO Box 89, Oatley NSW 2223 
Phone (02) 


Fax (02) 570 7910 or 


579 4985 
579 3955 


orders and text catalog by email: oatley@world.net 


major cards accepted with phone and fax orders 
P&P most orders Aust $6. 


By JOHN HILL 


How good are TRF receivers? 


In the early days of broadcasting, the TRF or 
tuned radio frequency receiver reigned supreme. 
Although there were odd superhets around from 
about 1924 onwards, they did not become really 
popular until a decade later. 


The reluctance of buyers to go the 
way of the superhet has always puz- 
zled me as there is little doubt that the 
superhet was by far the better receiver. 
But price often dictates terms and it 
was perhaps for this reason that the 
TRF remained popular for so long. 
Another factor may have been that 
selectivity — the superhet's main claim 
to fame — was less important while 


This stylish looking Radiola 45E 
console is a 5-valve TRF receiver of 
1930 vintage. Most 5-valve TRFs were 
reasonably selective because of their 
three tuned circuits but the cheaper 4- 
valve types had selectivity problems. 


86 SILICON CHIP 


there were only a few stations on the 
air. As the number of stations in- 
creased, better selectivity became more 
and more important, 

Nevertheless, in recent months I 
have restored a number of TRF receiv- 
ers and, as a result, I have come to 
look upon them more favourably than 
I had in the past. Compared to super- 
hets of the same era, some TRFs were 
very good receivers — and still are! 

Back in those distant days of the 
early 1930s, the TRF receiver had 
reached the peak of its development, 
whereas the superhet was still in the 
developmental stage. Those early 
superhet designs were unduly com- 
plex and expensive, and there were 
problems with double spotting and 
the choice of a suitable IF. It also 
needed an extra valve for the local 
oscillator which, according to super- 
het opponents, “didn’t do anything". 
This initial criticism created a mar- 
keting problem and it wasn't until the 
mid to late 1930s that an acceptable 
design compromise was reached and 
the superhet came into its own. 

Let's take a look at some of those 
old TRF receivers and try to ascertain 
just how good (or bad) they really 
were. 


The TRF receiver 


A. TRF receiver must have at least 
one stage of radio frequency amplifi- 
cation ahead of the detector, typically 
a leaky grid or anode bend type. Those 
two stages alone constitute a TRF re- 


ceiver and a 2-valve set of this type is 
practical although it would be suit- 
able for headphone use only. 

However, such a simple receiver 
can be greatly improved on. More 
valves and tuned circuits can be added 
to the front end to increase amplifica- 
tion and selectivity, while extra valves 
can be added after the detector to give 
increased amplification and more 
power output for the audio signal. 

These additions have their limita- 
tions, however, and three RF stages 
and three AF stages was about as far 
as most manufacturers were prepared 
to go. Exceeding these limits could 
lead to instability unless special pre- 
cautions were followed. 

Some of the cheaper TRFs had only 


Another 5-valve TRF receiver. This 
set is typical of many early 1930s 
receivers that were made for a price. 
While the front looks good with its 
attractive walnut veneers, the sides 
were just very plain plywood. 


A 4-valve “el-cheapo” TRF receiver. 
This unit has been left unrestored and 
does not inspire much enthusiasm. It 
lacks aesthetic appeal and its 
performance is poor to say the least. 


4-valves, including the rectifier. With 
just two tuned circuits, these simple 
budget-priced receivers were not very 
selective or sensitive. They did not 
perform as well as a 4-valve receiver 
with a regenerative detector, for ex- 
ample. 

Regeneration was, however, incor- 
porated into some of the low priced 
TRFs which was perhaps a mixed 
blessing in a radio of this type. Posi- 
tive feedback (regeneration) improves 
both sensitivity and selectivity quite 
dramatically but it can also introduce 
distortion and alter the tuning of the 
detector stage. Most TRF receivers did 
not use regeneration. 


The 5-valve TRF 


The standard 5-valve TRF was a 
better compromise, as it allowed three 
tuned circuits which gave more selec- 
tive tuning. Even so, if such a set is 
operated in close proximity to a strong 
local broadcasting station, then that 
station will occupy a considerable 
portion of the dial. This clearly indi- 
cates the lack of selectivity of the 
basic TRF design. 

However, where the average TRF 
had a 3-gang tuning capacitor and lim- 
ited selectivity, some of the better sets 
had 4-gang capacitors which added 


still another tuned circuit. 

In fact, up to five tuned stages were 
used in a few of the really up-market 
receivers such as some of the Ameri- 
can Majestics. Short wiring and well 
shielded stages allowed such receiv- 
ers to be quite stable. They were very 
selective, extremely powerful and 
boasted a huge complement of valves. 
They also had a loudspeaker that could 
handle the power. The speaker alone 
in an old Majestic receiver weighs 
close to 10kg and the fully assembled 
sets were big and heavy to say the 
least. 

Perhaps one problem with some 
early TRF receivers was the fact that 
the ganged tuning capacitors used in 
the late 1920s and early 1930s were 
not manufactured to the precision 
standards that were to follow in later 
years. The same can be said for the RF 
coils used in these receivers. 

Component variations like this 
make perfect multi-stage alignment a 
difficult, if not impossible, process 
because, unless the tuned stages track 
together in near perfect unison, the 
set’s performance will be only medio- 
cre. TRF receivers need to be well 
aligned. 


Valve limitations 


TRF receivers were first developed 
in the days when the triode valve was 
the only type available. However, there 
are two distinct disadvantages when 
using triodes as RF amplifiers. 

First, a triode valve does not have a 


This mediocre 4-valve TRF receiver at 
least looks a bit different from the 
usual console. Actually, this Radiola 
34E is a large table model that was 
sold with optional legs (circa 1931). 


very high amplification factor and 
many valves are needed if high gain is 
to be obtained. Second, the internal 
capacitance between the grid and plate 
ofa triode valve provides an unwanted 
positive RF feedback path between 
the plate circuit and the grid circuit. 
In an RF amplifier stage, with the 
plate circuit and the grid circuit both 


This 8-valve Apex receiver with its push-pull output stage performs rather 
well for an old TRF. Many budget-priced TRF receivers from the late 1920s 


were housed in pressed steel cabinets. 
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1 a |. 
TRF receivers were at their peak when 


i s AU 
this unit was made. With its three 


_ 


ш ne 


24As and 47 output pentode, it is quite a reasonable radio set. The chassis 


cleaned up quite well. 


tuned to the same frequency, this feed- 
back will cause instability, whereby 
the set bursts into uncontrollable os- 
cillation. 

The triode’s feedback problem was 
overcome by a process known as neu- 
tralization and receivers using this 
technique were known as “Neutro- 
dynes”, a registered trade name at the 
time. Neutrodynes have very stable 
RF amplifiers when the neutralizing 
capacitors are correctly adjusted. Un- 
fortunately, the adjustment can be 
quite critical. 


The RF tetrode 


Neutralizing suddenly became his- 
tory with the advent of the radio fre- 
quency tetrode, or screen grid valve. 
The tetrode valve’s screen grid, be- 
tween the control grid and the plate, 
eliminated the positive feedback prob- 
lem of the old triode. 

The screen grid valve had another 
advantage apart from better RF stabil- 
ity. It had a much higher amplifica- 
tion factor than the triode and this 
provided a significant boost to the 
performance of TRF receivers using 
screen grid valves. 

Speaking from my own experience, 
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I believe that a tetrode TRF with two 
RF stages is roughly equivalent, in 
gain, to a triode TRF with three RF 
stages. 

The last ofthe TRFs went one better 
and used the first generation radio 
frequency pentodes. A TRF using 
these valves and using diode detec- 
tion and automatic gain control could 
be quite an interesting receiver — if 
such a thing actually exists. 

(It most unlikely that such a com- 
mercial set was ever made, if only 
because there was no real mass de- 
mand. There was also a technical prob- 
lem in that the tuned circuit feeding 
the detector had to be earthy on one 
side, which does not suit a conven- 
tional diode detector circuit. This 
problem could be overcome, with 
some difficulty, and home construc- 
tion designs were published. Ed.) 

All of the mains-powered TRF re- 
ceivers I have encountered use Ameri- 
can-designed valves. The triodes are 
nearly always type 27, while the 
tetrode types have been 24, 24A and 
35. No doubt there are a lot of sets 
around with other valves in them (26s 
for example, as well as European 
types) but the majority are these old 


faithfuls from the early AC era. 

Speaking of old faithfuls, the out- 
put valves seem to be either 71As, 45s 
or 47s. These old warriors are direct 
heated types with a rather heavy fila- 
ment for thermal stability. 

Many of the better TRF receivers 
had twin output valves in push-pull. 
Such a setup can produce quite a few 
watts of output power and a set of this 
type can sound surprisingly healthy 
for such an ancient radio receiver. I 
have a 1929 Apex, an 8-valve set with 
two 45s in push-pull, and it really can 
make that speaker cone rattle back 
and forth. 

Interestingly, only a few years ear- 
lier, around 1926-27, nearly all radio 
receivers were battery powered with 
outputs that were considerably less 
than half a watt. What was the latest 
thing in 1927 was completely obso- 
lete by 1930. The radio scene changed 
rapidly during that period. 


Collecting TRF receivers 


From a collector’s point of view, 
any TRF receiver is a good find but 
they are few and far between. As far as 
mains-powered receivers are con- 
cerned, I have found only two in 10 
years of collecting. On the other hand, 
I know a collector who has located 
about 10 in the past 12 months, so I 


ELECTRONIC VALVE 
& TUBE COMPANY 


VALVE SPECIALS! 


A typical layout for a TRF receiver — a tuning section with three valves, three 
coils and a three-gang tuning capacitor, all neatly arranged side by side. In 


addition, this receiver employs an output valve and a rectifier valve, giving five 


valves in total. 


This old Apex chassis has an impressive 


e-up of valves. The rectifier is out of 


sight behind the transformer cover. The old style valves really look the part on 


this chassis. 


guess I must be looking in the wrong 
places. 

I do have a few battery-powered 
TRFs which I have yet to restore. Some 
are multi-dial types in which the tun- 
ing capacitors are not ganged but are 
individually controlled by separate 
dials. There is also another old bat- 
tery operated Neutrodyne in the shed 
which has single knob tuning and it 
should make an interesting story one 
day. All I need is a little more time! 

Radio collectors are a funny lot with 
some specialising in receivers of spe- 
cific types. Personally, I like to diver- 


sify and have a little bit of everything 
and that includes a few TRF receivers 
to maintain some kind of balance in 
my collection. As I stated earlier, I 
have come to look upon them more 
favourably than I had previously. 

So how good were those early TRF 
radios of the pre-superhet days? Well, 
they varied from poor to very good, 
with several categories in between. 
Then, as now, price dictated the qual- 
ity of an item and if you paid out 
enough of that crinkly folding stuff, 
then you bought yourself a good radio 
receiver. sc 
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Build a PC-controlled 


robot from surpl 


What looks like a pile of timber and electronic 
scrap yet can be controlled by a computer? 
Answer: a robot based on the stepper motor 
drivers described in the January 1994 issue of 
SILICON CHIP. It is a cheap and cheerful 
introduction to robotics using readily available 
parts and surplus stepper motors. 


By TONY MERCER* 


Designed as a practical exercise in 
robotics and PC control for TAFE stu- 
dents, this robot uses software writ- 
ten in Visual BASIC. It is interfaced to 
a PC's printer port and, using on-screen 
menus, is controlled with the key- 
board and mouse. 
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The robot presented here is a dem- 
onstration unit only, as an example of 
what is possible. It is a 3-axis device 
with a waist, a shoulder and an elbow 
which has an attached gripper. The 
waist is made from a record turntable 
which can be cheaply obtained from a 


us parts 


secondhand shop. The shoulder and 
elbow driver arms are made from discs 
of customwood 300mm in diameter 
and belt-driven by two servos. The 
gripper mechanism is made from 24- 
gauge galvanised steel scrap and is 
powered by a small geared motor. 

The stepper motor article in the 
January 1994 issue of SILICON CHIP 
was quite comprehensive, particularly 
in regards to stepper motor technol- 
ogy (back issues are available at $7 
including postage.) Kits for the step- 
per motor board are currently avail- 
able from Altronics in Perth — phone 
(09) 328 1599. 

This project makes use of two of 
these boards, one to drive two stepper 
motors and the other to handle a third 
stepper motor and up to four sole- 


noids. You can also opt to use just one 
stepper board to drive two stepper 
motors or one stepper motor and four 
solenoids. Depending on what ap- 
proach you take, some changes will 
be required, as detailed in the section 
headed “Solenoid Test”. 

Apart from being able to actuate 
motors and solenoids, it is also possi- 
ble to connect up to five different 
sense lines. Four sense lines are used 
in this project. An individual sensor 
line will have a 10kQ resistor pulling 
it to the +5V rail on the driver board — 
see Fig.1. In this case, the line will 
normally be high ог а “1”. If the line is 
brought to ground, it will be low or a 
"0". This can be done using a switch 
or an open-collector transistor, as 
shown in Fig.2. 

We can not only step the motors, 
and be confident of their final posi- 
tions, but can also sense the result of 
these actions or any other sensory in- 
put we might be interested in. It may 
be that we are using the robot to lift 
something from the flat car of a model 
train, for example, but not until the 
flat car is in position. The robot soft- 
ware can be programmed to wait until 
this happens and then to proceed from 
there. 

We can also use the solenoid out- 
puts to turn a DC motor on in either 
direction and use the sensors to sense 
when an action has been completed. 

The boards are connected in daisy 
chain fashion via a length of 25-way 
ribbon cable. A 25-pin IDC male plug 
is used for the computer connection 
and two 25-pin IDC female plugs for 
the stepper drivers. The plugs are at- 
tached to the cable as shown in Fig.3. 


Software 
The software handles the operation 


of the robot and includes diagnostic system. 
+5V +5V +5V +5V 
10k 10k 10k 10k 
DB25 DB25 DB25 DB25 
PIN 10 PIN 12 РІМ 13 PIN 15 


1 i: 1 1 


INPUT 6 INPUT 5 INPUT 4 INPUT 3 
SENSOR 1 SENSOR 2 SENSOR 3 SENSOR 4 


Fig.1: individual sensor lines will have a 10kQ resistor 
pulling them to the +5V rail on the driver board. In this 
case, the line will normally be high or a “1” 


This is one of seven screens used by the software to control the robot. The - 
different levels add program features in a way which makes it less confusing 
for the novice (level 5 shown). 


screens for testing the stepper boards' 
operation, as an aid to debugging the 


- ROBPROJE 


This is the final screen (level 7) used to control the robot and it adds the AND/ 
OR function. The various levels are stepped through by clicking on the level box 
at the bottom righthand corner of the screen. 


As pointed out in the January 1994 
article, a stepper motor is designed to 
rotate a specified distance when a pair 


+5V +5V 


10k 


Fig.2: the sensor lines can be pulled low using a 
switch or an open-collector transistor, as shown 
here. 
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MALE 25-WAY RIBBON CABLE 
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Fig.3: the stepper boards are connected in daisy chain fashion via a length 
of 25-way ribbon cable. A 25-pin IDC male plug is used for the computer 
connection and two 25-pin IDC female plugs for the stepper drivers. 


PLATTER 


STEPPER 
MOTOR 


Fig.4: the waist of the robot uses a toothed belt driven by a stepper motor. Since 
the platter will not need to rotate any more than 270? or so, the belt will not 
need to wrap around the entire circumference but can be attached at two points 


with screws. 


of wires has current sent through them. 
This step (usually in the range of 1.8? 
to 7.5?) is determined solely by the 
mechanical characteristics of the mo- 
tor and not by any voltage level or rate 
ofapplication. Once the step has taken 
place and provided the voltage is still 
applied, the motor will be locked in 
position. 

To obtain another step from the 
motor, a voltage has to be applied to 
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another set of wires and then another 
set, and so on. 

Stepper motors come in a variety of 
types — 4-wire, 6-wire and 8-wire — 
and how these are connected to the 
driver boards is explained in the Janu- 
ary 1994 article. 

The software moves the robot arms 
by pulsing the stepper motors a cer- 
tain number of times. Provided that 
there is no slippage, the arms should 


go to the position required. However, 
stepper motors do have inertia. If a 
loaded motor is presented with a pulse 
sequence that is too fast, it will just 
hunt back and forth. Similarly, if a 
motor running at maximum speed is 
suddenly deprived of its pulse train, 
it will tend to run on. 

While no damage is likely, the pro- 
gram will lose vital positional data 
and think that the arm is somewhere 
other than where it actually is. The 
software needs to take care of this. 

The way to control the speed of a 
stepper motor is to vary the rate of its 
driving pulses. To accelerate the mo- 
torto its final running speed, the pulse 
rate is slow at first and then increases. 
Deceleration is the reverse procedure. 

Ifthe software is instructed to move 
anarm to a specified position, it needs 
to know where it is and where it is to 
go to. To achieve this, the software 
uses two registers, called the current 
position and the programmed posi- 
tion. The software compares these two 
resisters and computes a difference. It 
will then issue a number of pulses to 
the designated stepper motor. Once 
done, it will look at other current and 
programmed positions and repeat this 
operation until there are no more dif- 
ferences. 

The current register contains only 
stepper motor positions and solenoid . 
and sensor status. The program posi- 
tion is a 2-dimensional array, one di- 
mension holding the new required 
position (which when done will be- 
come the new current position) and 
the other dimension a list of all the 
future positions. 

When the software is run, it starts 
by comparing the contents of its cur- 
rent register with the register contents 
of the first location in the array. It will 
look at stepper motor one and ifit sees 
a difference it will take action to re- 
duce this difference to zero. 

If the current content is a number 
less than the programmed position, a 
positive difference results and the 
current motor counter will increment 
to the new number. If the current mo- 
tor content is a number greater than 
the programmed content, then the dif- 
ference will be negative and the cur- 
rent motor counter will decrement to 
the new number. 

When this is done the next motor is 
interrogated and so forth. When all 
the motors are positioned, the soft- 
ware will look at the solenoids. As the 
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solenoids can only be on or off, it will 
merely turn on those that are required 
and turn off those that are not. 

Next, the input sensors are interro- 
gated. By now it should be clear that 
the program is running a set of 
positional data contained in the 2- 
dimensional array. Each new program 
position contains a complete set of 
positional requirements for each of 
the stepper motors and solenoids. 
There's a great deal more in the pro- 
grams, as will become apparent later 
in this article. 


Teaching the robot to move 


As noted above, the control pro- 
gram has a series of seven on-screen 
menus (Level 1-7) and you control the 
actions ofthe robot with the keyboard 
and mouse. When the robot starts, the 
screen will be in Level 1. From this 
screen you will be able to manually 
move the motors, select motor speed, 
select a higher level, observe the cur- 
rent motor position, set the base mo- 
tor timing and Exit the program. 

Before setting the position of any of 
the motors, you first need to set the 
speed. Because stepper motors are 
critical of pulse rate, it needs to be 
carefully set. Each pulse is a result of 
a series of internal program steps, up- 
dating the screen, etc. However, com- 
puters operate at different speeds de- 
pending on whether they have a 286, 
386, 486 or other processor and ifthey 
have the turbo facility on or not. 

To overcome this variation in com- 
puting speed, we need to set a vari- 
able in the program. As you view the 
main program screen you will see a 
"set timing" button in the upper right- 
hand corner. Clicking on this will 
cause the program to test its internal 
timing and produce a number unique 
to this configuration. When the mo- 
tors are now actuated you should see 
a fairly consistent speed. 

When the program is started it will 
automatically set the base speed. You 
need only alter it if you have changed 
the status ofthe turbo facility. You can 

'also change the speed in five incre- 
ments with the button at the bottom 
righthand corner. Clicking on it will 
increment it up to 5 (fastest) and then 
back to 1 (slowest). 

To position a particular stepper 
motor, click on the one you want and 
the screen will change to provide fur- 
ther instructions. Briefly, the left 
mouse button is pressed to move the 


ROBPE 


Three diagnostic screens are featured in the software. This one is used to check 


the operation of the stepper motor driver boards which were described in the 


January 1994 issue of SILICON CHIP. 


ROBPROJE 


The operation of up to five sensors is checked using this diagnostic screen. A 


third screen is used to check the operation of the solenoids. 


motor clockwise while the right mouse 
button is pressed to move in the other 
direction. Pressing any key on the key- 
board will return you to the main 
menu. While the motor is moving you 
will see a counter incrementing or 
decrementing, depending on which 
direction you are moving. 

If the motor movement is erratic, 
the speed you are using might be too 
high. Select a slower speed and try 
again. You may also experience er- 
ratic motor operation because the load 
is too high, the voltage applied to the 
motor too low or the current limiting 
resistors (if used) on the stepper board 
are too large. 

Once back in the main menu you 
can either select another motor or you 


can exit. To leave the program, click 
on the Exit button and you will return 
to the beginning menu. To exit alto- 
gether, select Exit and you will be 
returned to the DOS prompt. 

Level 2 adds more functions to the 
screen: four solenoids, four sensor in- 
puts and Clear facilities for the cur- 
rent step motor locations. If you re- 
quire a solenoid to actuate, just click 
on the one that you want. If you want 
to disable a particular solenoid, click 
on the solenoid button and you will 
see it toggle off. 


Home position 


To the right of the stepper motor 
button is the CLR button which will 
clear the contents of the current regis- 
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ter for this motor to zero. When you 
30mm first start to use the program you must 
pe "home" the actuated arms. You do 
this by moving the arms to the mid- 

point of each arm's travel. 

For repeatability, you should mark 
this “home” position with a pencil. 
On return to the main menu, you press 
the clear button and this current loca- 
tion will be “home” or zero. Be care- 
ful that you do not clear the register 
after this as you will confuse the pro- 
gram logic. 

Because of this, the clear function 
is hidden from view until the level 
control (bottom righthand corner) is 
incremented to 2 . This is done so that 
you do not accidentally click on it. 

Level 3 adds the facility to store 
settings in memory. The new buttons 
are AddMem, NewPg, Run, SetStep 
and StpPg. NewPg clears the memory 
prior to a new program. SetStep sets 
the step number to 1 so that the pro- 
gram can start from here. Stp Pg stops 
the program but only after all the indi- 
vidual locations have been interro- 
gated and Run commences operations. 

You can add the new location(s) to 
memory, which is what the new 
positional array is called, by clicking 
on the AddMem button. The speed 
information is also loaded. You will 
see the step number and program end 
labels increment and the program lo- 
cation change to the current value. 
Repeat this as often as you need with 
this and the other motors. 

Before writing a new program you 
should list on a piece of paper the 
moves you want to take place and 
include on this the actual numbers for 
each position, the solenoid and sen- 
sor status and branch and wait condi- 
tions. 

Once the program is being run and 
you are debugging it there may be 
changes that you will want to make. 
Level 4 has several development tools 
for this. These comprise six new but- 
tons, as follows: 

Single Step (Sglstep) allows the pro- 
gram to execute one complete step 
and then you will see the contents of 
the next position that the program 
will go to; the new stepper motor po- 
sitions, solenoid and sensor require- 
ments and Branch and Wait Until. 
Pressing the button again will cause 
the program to perform these opera- 
j| tions and you will be presented with 


Two steppers are mounted on the mast to operate the shoulder and elbow discs the contents for the next step. 
via toothed belts. If you want to change any of this, 


TIMBER UPRIGHTS 
ATTACHED TO PLATTER 
WITH ANGLE BRACKETS 


PLATTER 


Fig.5: the mast is attached to the turntable platter using two pieces of 
25 x 50mm dressed pine 450mm long using four angle brackets. 
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use the Change button. Clicking on 
this button brings up a screen that 
tells you to click on the function that 
you want to change. The selected func- 
tion will not alter its state but merely 
load the new state into the current 
program step. 

Move Forward increments the step 
number and displays the next lot of 
contents. No other action will take 
place. Move Backward does the same 
thing, only in the reverse direction. 

The Insert button allows you to in- 
sert new locations into the program. 
In this case, the program end counter 
and step number will increment and 
the insertion will assume the current 
step number. 


Save program 


When you want to save the pro- 
gram click on the SaveP button and a 
copy of the program array will be 
loaded onto the default disc. 

Level 5 adds the Wait Until facility. 
With this you can stop program ex- 
ecution until a selected condition is 
sensed. You need to click on the sense 
input that you want ‘high’ for the pro- 
gram to continue. At this level you 
can ‘OR’ up to four sense lines. The 
program will advance when any of 
them become high. 

Level 6 adds the Branch function. 
You will see the current step number 
appear in the box below the BR but- 
ton. Click on the UP or DN buttons to 
tell the software where you want the 
program to branch to and the Unco 
button for conditional or uncondi- 
tional branch. As for the Wait Until 
function, the conditional branch will 
occur when any of the sense lines you 
have selected goes high. 

Level 7 adds the AND/OR facility. 
In the AND case, the Wait Until or 
Branch will not occur unless all the 
selected sense lines go high. 

In order to help in the debugging of 
the electronics there are three diag- 
nostic screens: Stepper Motor Test, 
Solenoid Test and Sensor Test. 


Making the robot 


As noted previously, the waist is 
made from a record turntable which 
can be cheaply obtained from a 
secondhand shop. Remove the tone 
arm mechanism and the drive motor 
which is replaced with a stepper mo- 
tor. The stepper can be coupled to the 
platter using a toothed belt, as de- 
picted in Fig.4. 


SHOULDER DRIVE 
300mm DIAMETER 


TOOTHED BELT 


STEPPER 
MOTOR 


Fig.6: the shoulder arm and elbow driver arm are made from discs of custom- 
wood 300mm in diameter. These are driven by steppers and toothed belts. 


Since the platter will not need to entire circumference but can be at- 
rotate any more than 270° or so, the tached at two points with screws. 
belt will not need to wrap around the The stepper motor will need a 
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Made of sheet metal, the gripper is similar in principle to a bicycle’s brake 


calliper. Note the elastic bands which provide tensioning. 


toothed pulley to match the belt. The 
6-wire motor supplied by Oatley Elec- 
tronics is an unusual size (pitch 
2.07mm). R & I Instrument and Gear 
Co Pty Ltd, Box 1302, South East Mail 
Centre, Vic 3176, can supply a belt of 
the right length and almost the right 
pitch (2.03mm). Alternatively, the pro- 
totype was driven by the original turn- 
table rubber belt using a stepper mo- 
tor giving 1.8° per step. 


Mast 


For the mast, attach two pieces of 
25 x 50mm dressed pine 450mm long 
to the turntable, using four angle brack- 
ets as shown in the diagram of Fig.5. 
Drill a 6mm hole through the top of 
the mast to accept a 6mm bolt 150mm 
in length. The shoulder arm and el- 
bow driver arm are made from discs 
of customwood 300mm in diameter. 
Fasten these so that they are free to 
rotate alongside each other. Fasten 
another stepper motor to the mast and 
connect it to the shoulder in the man- 
ner shown in Fig.6. 

The resulting movement of the 
shoulder will be something less than 
180° but this was not found to be a 
problem. Again the mechanical con- 
nection to this will need to be deter- 
mined by you. Note that there will be 
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CABLE ATTACHED 
TO GRIPPER 


END OF 
TUBING 


GRIPPER OPEN 

(NO CABLE 

TENSION) 

GRIPPER CLOSED 

(CABLE TENSIONED 
BY SHAFT) 


GRIPPER 
MOTOR 


Fig.7: the gripper is similar to a 
bicycle brake calliper in concept and 
is actuated by a geared motor pulling 
a string against tension provided by 
rubber bands. 


SOLENOID 2 
OUTPUT 


+12V SOLENOID 1 


OUTPUT 


RLY2 


Fig.8: two relays connected to the 
solenoid outputs provide for control of 
the gripper motor. RLY2 connects 
voltage to the DC motor while RLY1 
controls the motor direction. 


more load on this axis than on the 
waist, considering that we are actu- 
ally going to lift something. 

To this 300mm disc attach a piece 
of 25 x 50mm dressed pine so that the 
reach is extended by 150mm. This is 
powered by a stepper motor in the 
same manner as for the shoulder. From 
150mm pieces of light timber con- 
struct a box section as shown and 
connect the driving arms at right an- 
gles. The distance between the outer 
points and the axis will need to be the 
same as the dimensions on the 300mm 
disc. 

Now, using light dressed timber, 
make two driving arms and fasten 
them to the box section. The driving 
arm lengths need to be the same as the 
distance between the centre of the 
300mm half and the pivot point of the 
elbow. 

Other methods could be used to 
mechanically attach the stepper mo- 
tor to the arm. For instance, a length 
of threaded rod can be connected to 
the stepper motor shaft and the arm 
connected to this via a threaded nut. 


Gripper 


The gripper was made from 24 gauge 
galvanised steel sheet. It is similartoa 
bicycle brake calliper in concept and 
is actuated by a geared motor pulling 
a string against tension provided by 
rubber bands — see Fig.7. The mass of 
the gripper and its motor are counter- 
balanced by weights at the other ends 
of the arms. 

Using a piece of Veroboard and two 
relays build the circuit of Fig.8. One 
of the relays, RLY2, is actuated by the 
solenoid 2 output and will connect a 
voltage to the DC motor. The other 
relay, RLY1, is driven by the solenoid 
1 output so that the motor direction 
can be forward or reversed. 

Two switches will be attached to 
the first two sensor inputs; the closed 
switch to sensor input 1 and the other 
to sensor 2. One will be ‘high’ when 
the gripper is open and when it is 
closed the other will be ‘high’. 

Once the robot is completed, you 
are ready to program it to pick up 
something by using the manual posi- 
tion and remembering buttons. To use 
the gripper, the following sequence 
may be of help. 

(1). Select the sensor being used to 
determine grip closure. 

(2). Click on the Wait Until and OR 
control. 


(3). Select the solenoid that governs 
the direction of motor movement. 
Whether or not this is set or reset 
depends on how you have wired the 
relays and the polarity of the motor 
drive supply. 

(4). Select the solenoid that turns 
the gripper motor on. The motor 
should start to move. You may like to 
wait until the sensor indicating the 
gripper is closed goes high and then 
turn the power off to the motor. This 
should prevent any damage to the 
mechanism if you are not quick 
enough to add this to memory and 
then turn the solenoid off. 

(5). Add to Memory. 

(6). When the the sensor for gripper 
closure comes on (goes high), the grip- 
per is closed. De-select the solenoid 
that turns the gripper motor on. The 
gripper motor should stop. Reapply 
power again if you had already dis- 
connected it. 

(7). Add to Memory. 

Position the gripper and load to 
where you want it to be, using the 
methods as described before. 


Open gripper 

To open the gripper the following 
may prove useful. 

(1). Select the sensor that indicates 
that the gripper is open. Make sure 
that you de-select the sensor that in- 
dicates gripper closure and the other 
two sensors. Failure to do this will 
result in no operation when the Wait 
Until function is set, as you can not 
have the gripper open and closed at 
the same time. 

(2). Click the Wait Until and OR 
operation. 

(3). Select the solenoid that governs 
gripper motor direction. 

(4). Select the solenoid that causes 
the gripper motor to operate. The grip- 
per motor should now be running and 
allowing the gripper to open. Again, 
you may want to disconnect power as 
for the closing sequence. 

(5). Add to Memory. 


This photo shows a stepper motor mounted in place of the original belt drive 
motor, to provide movement for the waist. 


A geared 12VDC motor operates the gripper, against tension provided by two 


elastic bands. 


(6). When the indicator that shows 
the gripper has opened comes on de- 


Box 61, Ferntree Gully, Vic 3156. De- 
tails of the registered version of the 
software will be on the disc. sc 


sion of the software (see below). 


Further reading 


select the solenoid that powers the 
gripper motor. Reapply power if you 
went down this path. 

(7). Add to Memory. 

Position the gripper for another op- 
eration or branch back to repeat the 
sequence. 

A simple gripper open/close func- 
tion is included in the registered ver- 


(1). Robot Builders’ Bonanza, by 
Gordon McCombs. Published by Tab 
Books. 


Software availability 


Shareware versions of this software 
can be obtained by sending $8 to 
NewTech Education Resources, PO 


* Tony Merceris a lecturer in tech- 
nology studies at the Hawthorn 


Institute of Technology and can 
be contacted during office hours 
by phoning (03) 9810 3279. 
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How to stack 
bow-tie arrays 


I live in a very poor TV reception 
area. We have four local channels on 
UHF from a translator which is not 
line of sight and not supposed to cover 
our area anyway. VHF is a complete 
no-go. I was using a 20-odd element 
Yagi with a masthead amplifier which 
gave a fair picture on two channels 
and a lousy picture on the other two. I 
then built the 4-Bay Bow-Tie Antenna, 
featured in the July 1994 issue, with 
great success. I now have a good pic- 
ture on two channels most of the time 
and just OK on the other two. 

Ever searching for a better picture, 
my questions are: (1) How do I phase 
another bow-tie array with this one 
for more gain? (2) Can you give the 
theoretical measurements for the feed 
lines, and what would the output im- 
pedance be? (3) Could the reflective 
elements be made of heavy gauge 
“wire netting” like some cheaper bow- 
ties that are around and would this 
result in reduced gain? 

In the July 1995 issue you had a 
questions from I. M. of Schofields 
about his soldering iron station. I built 


Sermons via 
- FM radio 


I wonder if you can help me 
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the soldering station and experienced 
the same problem; eg, not heating un- 
less I force the Triac to conduct with a 
potential on its gate. After replacing 
IC2, I found the current through LED2 
and therefore through the internal LED 
of IC2 was not enough to make its 
Triac conduct. I therefore decreased 
the 1kQ resistor in series with LED2 
to 510Q. This seems to be working OK 
for some months now. I also found the 
quoted voltages around IC1b to be 
nothing like mine. Ohm's Law says 
they should be as you say, but not in 
my example, even though it's work- 
ing fine. (P. M., Toormina, NSW). 

* We have not published any infor- 
mation on the topic of stacking anten- 
nas and can only comment in general. 
Firstly, horizontal or vertical stacking 
will give essentially the same signal 
pickup. Horizontal stacking is to be 
preferred if you want to cancel ghost 
reception while vertical stacking will 
narrow the vertical acceptance angle 
and suppress aircraft induced interfer- 
ence (eg, picture rolling). 

As far as signal pickup is concerned, 
the spacing is not critical but the ca- 
bles from each array should be short 
and equal in length. The reflector can 


work in churches large or small, 
would be to feed the audio signal 
to the miniature FM stereo trans- 
mitter featured i in the October 1988 


be made of wire netting and this will 
have no effect on the gain or front-to- 
back ratio. 


Woofer stopper should 
be triggered by barking 


Since my last letter on this subject, 
I have since tried out a commercially 
available device, American made, 
called a *Barker Breaker", intended to 
be placed near to where the problem 
dog might be. It is triggered by the 
sound of the dog's bark and I guess by 
other loud noises but the sensitivity 
of the microphone is adjustable and 
maximum pick up range seems to be 
about 6-8 metres and fairly directional. 
It is suggested that it be mounted un- 
der the eaves of the house and the 
claim is that its use over a period will 
condition the dog not to bark, at least 
in that vicinity. There is also a manual 
trigger control, to enable the unit to be 
carried in your pocket and used to 
frighten off attacking stray dogs. 

Two drawbacks with this unit 
stopped me buying it. First, the price, 
about $150, is rather more than a 
Woofer Stopper. Second and, more 
importantly, its sound output is well 
within the range of human hearing 
and is loud enough to likely cause 
more annoyance to the neighbours 
than the dog's bark. It also seems to 
have little deterrent effect on our dog, 
which simply gives a slightly irritated 
glance it its direction, as if to say *and 
who's making that unseemly racket?". 

The Woofer Stopper, similarly trig- 

gered, would seem to offer a far more 
practical solution. Please reconsider? 
(J. P., Kaleen, ACT). 
* This project has certainly touched 
a sensitive chord in many people. 
Some people are so troubled with bark- 
ing dogs that they would seem to be 
on the edge of a nervous breakdown. 
In some cases, the dogs concerned 
have been so far away that no elec- 
tronic device could possibly solve the 
problem. Selfish and unthinking dog 
owners can certainly cause a lot of 
anguish for other people. 


ааай 


We still think that having the Woofer 
Stopper automatically triggered by the 
sound of a dog barking is not practi- 
cal. However, we will reconsider the 
concept and perhaps produce a higher- 
powered device. No promises, though. 


Info on 250VAC 
capacitors 


Irefer to your answer to J. K on page 
92 of the August 1995 issue in which 
you state, “provided these capacitors 
do have the correct 250VAC rating 
and also a suitably rated limiting re- 
sistor is placed in the circuit, such 
circuits should be safe”. 

I would like to hear further com- 

ment on this practice as it applies to 
the making and use of mains filters 
used in the supply 
leads to computers 
and hifi sets. The use 
ofa sacrificial resistor 
in series with the ca- 
pacitors would appear 
to reduce their effec- 
tiveness as a filter, so 
should we use, in this 
case, a series fuse 
rated just above the 
load current ofthe ap- 
pliance? (B. P., Port 
Macquarie, NSW). 
* Generally, the ca- 
pacitors used in filters 
are much smaller than 
in circuits used to de- 
rive low voltage rails 
from the mains. We agree that series 
resistors would prejudice their opera- 
tion but fuses would be a problem too 
since they may be subject to nuisance 
tripping. In any case, such mains rated 
capacitors are now very widely used 
inswitchmode power supplies in com- 
puters, TV sets and other equipment 
and they appear to be quite reliable. 


More info on 250VAC 
capacitors 


I wrote to "Ask SILICON CHIP" in 
April 1994 and I told of my bad expe- 
rience using capacitors to reduce 
mains voltage to electronic circuits. I 
am enclosing the original component- 
ry which caught fire. Note that the 
tape is fibreglass made by 3M as high 
temperature insulating tape from the 
USA. 

This brings me to the second item 
enclosed which is a circuit card from 


This photo shows the faulty 260VAC circuits. The PC 
board controls the fan in a range hood. 


a range hood sold on the Australian 
market — see photo. You will note the 
resistor (lead broken in handling) and 
the capacitor used to drop the voltage. 
In this case the capacitor is rated at 
250VAC. The burn marks appear to 
have been sufficient to start a fire had 
there been combustible material 
around. Fortunately, this was enclosed 
entirely in metal and the range hood 
was only about 1 year old and had no 
grease as would typically accumulate 
with use. х 

I am not sure of ће exact function 
of the PC board. Resistors R7 & R8 
(thermistors?) stick out on opposite 
sides of the grease filter and I pre- 
sume it shuts off the fan if insufficient 
air flow exists or perhaps shuts off the 
fan on temperature. The active lead is 


red, neutral blue, and the white lead 
feeds the switch to the fan motor. 

This was removed from a new apart- 

ment in a complex of approximately 
100 units. The tenant advised that 
several of their neighbours had said 
their range hoods didn’t work as well. 
I would be very interested in your 
ideas on what the sequence of failure 
was on both items. (D. H., Annandale, 
NSW). 
* In the circuit with insulation tape 
around it, it is clear that the capacitor 
has had a catastrophic short circuit 
which led to the fire. As far as we can 
tell, the capacitor in the fan control is 
intact. Without being able to refer to 
the circuit, it is difficult to know just 
what has failed in the unit. 

We should point out that today's 
250VAC capacitors are supposed to 
be self-quenching in the event of a 
short and therefore should not give 
rise to flames and smoke. sc 


* Highest quality metal body 
with teflon insulation 

e 24K gold plated pins, solder 
and screw terminations 

* Improved “split” pin 

* Locking RCA plugs, right 
angle types also available 

* Accepts cables with 6mm to 
9mm diameters 


“INTERCONNECT CABLE 


* Perfect imaging 

* 99% pure OFC copper 
conductors for improved 
signal transfer characteristics 

* Super flexible and easy 
stripping PVC jacket 

* All models are double 
shielded with either Mylar 
or Carbon conductive PVC 

* Ultra low capacitance 

* Rejects EMI and RFI noises 


SPEAKER CABLE 
p^ 


* Dynamic reproduction 

* 99% pure OFC copper 
conductors for improved 
signal transfers 

* Multiple configurations: 
round multicore, flat multi 
& standard figure "8" style 


Exclusively Imported and distributed by 
AVICO ELECTRONIC PTY LTD 
PH: (02) 624-7977, FAX: (02) 624-7143 

Trade Enquiries Only 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 979 6503. 


Enclosed is my cheque/money order for $ or please debit my 


2 Bankcard а Visa Card 2 Master Card 


Card No. | | | 
Signature Card expiry date / 
Name 
Street 
Suburb/town Postcode 
E uc p не с I сор See mee LOMO а NR e 
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FOR SALE 


INVERTERS 12V-230VAC 90% EFFI- 
CIENCY. Modified Sine Wave. Com- 
pact 55 x 160 x 98mm. Light 800gm. 
Standby 50mA/0.6W. 100 Watt Con- 
tinuous $99. 200 Watt $149.A.S.S. (09) 
349 9413, fax (09) 344 5905. 


INFRA-RED CORDLESS RECHARG- 
EABLE STEREO HEADPHONES. 
20Hz-20kHz. Lightweight. $69. A.S.S. 
(09) 349 9413, fax (09) 344 5905. 


TINY 2/3 MATCHBOX SIZE VIDEO 
CAMERA MODULES $169. RF MODU- 
LATOR $30. Patch these into your TV 
Antenna System Display and/or Record 
on all TVs & VCRs. VERY FLEXIBLE & 
PRACTICAL VIDEO SURVEILLANCE 
PACKAGE only $199. Camera 400+ 
TVL, 35 x 35 x 25mm incl Lens, Auto 
Iris, Infra-Red & Low Light Sensitive. IR 
LEDs 50mW pkt/30 $15 SEE INTOTAL 
DARKNESS. A.S.S. (09) 349 9418, fax 
(09) 344 5905. 


D.I.Y. PACKAGED CCTV SYSTEMS. 
$699. 10" Monitor 4 Ch Switcher, Cam- 
era, 20M Cable & Stand PLUG-IN & 
GO! Features Two-Way Intercom, Alarm 
l/Ps, VCR I/O, 400 TVL 0.2 Lux Low 
Light & IR Sensitive Camera. A.S.S. 
(09) 349 9413, fax (09) 344 5905. 


CLOSED CIRCUIT VIDEO EQUIP- - 
MENT. Mono & Colour Cameras incl. 


. Lens from $249. 32 x 32 x 15mm CON- 


RCS RADIO PTY LTD 


| 


amet) Л 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 


CEALED PINHOLE Modules from $239. 
4 & 8 Ch Quad & Freeze Screen Splitters 
& Switchers from $239. Combination 
Modulator/Antenna Boosters to Display/ 
Record Video onTV/VCR. Video Micro- 
scopes 10X to 1000X. Discounts 10% - 
37.5%. A.S.S. (09) 349 9413, fax (09) 
344 5905. 


EDUCATIONAL ELECTRONIC KITS: 
easy to build. Good quality. Up-to-date 
technology. Cheap. Guaranteed to work. 
Wide range selection. Send $2.00 in 
stamps for catalogue and price list. Or 
log onto our BBS FREE for full details of 
every kit. DIY ELECTRONICS, 22 
McGregor Street, Numurkah, Vic 3636. 
Ph/Fax (058) 62 1915. Ph/BBS (24hr) 
(058) 62 3303. 


BasicMicro-1 Kit programs in Basic 
from LPT1 $65. New fast low-power 
PIC16C84 Micro $15 and Programmer 
$20. Erase: 2 secs. Burn In-Circuit: 2010 
secs. 18/28 pin PIC proto PCB $20. 
Free promo disc covers all kits. «finger 
donmck @ tbsa.com.au> 


68HC705 DEVELOPMENT SYSTEM: 
Editor, assembler, In Circuit Simulator 
and Programmer board. Oztechnics, PO 
Box 38, Шамопо, NSW 2234. Phone 
(02) 541 0310. Fax (02) 541 0734. 
email:OZTEC Q9 OZEMAIL.COM.AU. 


YOUR UNUSUAL PARTS source: 
UCN5804B, DS1620, DS1202, DS- 


2401, 051215, DS1232, UGN3503U, - 


UDN2998W, UDN2993B, MAX038, 
MAX691, ISD2590, IR LEDs, PCB 
mounted switches, latest remote con- 
trol decoder chip & more. With data 
sheets. DIY Electronics, tel/fax: (058) 
62 1915. 


MONITOR STAND $3.00; Ethernet 
adaptor $49.00, diskette box $4.00. 
Right Technology. Ph: (02) 638 1059. 
Fax: (02) 684 4892. 


MicroZed are supplying BS2 upgrade 
kits free with purchase of BS2 and car- 
rier, regardless of where you bought 
your legit BS1. Proof of purchase re- 
quired. 


486 DX4 100MHz AMD CPU on a VLB 
motherboard with 256 cache. $475 plus 
5% S/H. Prices are in Canadian dollars. 
Other items are available. Please write 
for details. Send Money Orders to 
Renato Zannese, 615 Roding Street, 
Downsview, Ontario, Canada M3M 2A6. 


MEMORY * DRIVES * MODEMS 


LASER PRINTER MEMORY 

HP 2MB UPGRADE $158 
CO-PROCESSORS 
80387SX/DX to 40MHz $90 
COMPAQ 

8MB CONTURA AERO $480 
TOSHIBA 

2100/50 8MB $546 
DRIVES SEAGATE 

545MB EIDE 14ms 3yr $266 
850MB EIDE 11ms 3yr $326 
4MB (1Mbx32)-70ns $235 1080MB EIDE 11ms 3yr $344 
8MB (2Mbx32)-70ns $463 2150МВ SCSI 9ms 5yr $1250 
MAC MODEMS (includes Sales Tax) 
8MB P’BOOK $445 14,400 BANKSIA 5yr W $283 
VIDEO MEMORY 


SPECIAL! (Incl Tax) 
1Mbx9 – 70ns Simm $52 
1Mbx9 - 80ns Simm $38 


SIMMS (Parity/No Parity) 
4MB 30 PIN-70 $210 $196 
4MB72PIN-70 $221 $196 
8MB72PIN-70 $445 $386 
16MB 72 PIN-70 $834 $728 
32MB 72 PIN-70 $1665 $1475 
EDO SIMMS 


14,400 SPIRIT 2yrW $230 
256KX16 70ns (S0J) $38 28,800 BANKSIAV.FC — $366 
256KX16 70ns (ZIP) $57 28,800 SPIRIT V.34N.FC $413 
Authorised VIKING COMPONENTS agents. 
America's fastest growing computer memory manufacturer. 
EX TAX PRICING AS AT OCTOBER ‘95 


Sales Tax 22%, O/Night Delivery $8. Ring For Latest Prices. 
Credit Cards Welcome. We Also Buy And Trade-In Memory. 


PELHA Ph: (02) 980 6988 


Fax: (02) 980 6991 


Suite 6, 2 Hillcrest Rd, Pennant Hills, 2120. 


WEATHER FAX PROGRAMS for IBM 
compatibles *** “RADFAX2” $35 is a 
high resolution, shortwave weather fax, 
Morse & Rtty receiving program. Needs 
SSB HF radio & Radfax decoder. *** 
“MAXISAT” Version 2.3 $75 is aNOAA, 
Meteor & GMS weather satellite picture 
receiving program, lots of features, 
needs WEATHERFAX card, 2Mb of EMS 
memory & 1024 x 768 SVGA card. Pro- 
grams are on 5.25-inch or 3.5-inch disks 
(state which) & include documentation. 
Add $3 for postage. Only from Michael 
Delahunty, 42 Villiers St, New Farm, 
Qld 4005. Phone (07) 358 2785. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available in 
Australia. Micro C, the affordable “C” 
compiler for embedded applications. 


‘Counterfeit’ Dev. Kit 8 I/O 
(low-cost second source Stamp) 


FBASIC TICkit 21 I/O 
(uses 16C57) 


MicroZed Computers 
PO Box 634 (296 Cook's Rd), 
ARMIDALE 2350 
У (067) 722 777 F (067) 728 987 
Mobile (014) 036 775 


Parallax Basic Stamp 1 & Now 2 


Here at last: 
161/0 Stamp 


More memory, more commands, faster 
Old commands improved too 


Range of accessories stocked. Phone 
support for all products. Send 2 x 45c 
postage stamps for information. 


Versions for 8051/52, 8086, 8096, 
68HCO08, 6809, 68HC11 or 68HC16 
$149.95 each + $3 p&h * Now on spe- 
cial is the SDK, a package of ALL the 
DDS "C" compilers for $410 + $6 p&h 
(save $139) * EMILY52 is a PC based 
8051/52 high speed simulator $69.95 + 
$3 p&h •005 demo disks $7 + $3 p&h 
* VHS VIDEO from the USA (PAL) “CNC 
X-Y-Z using car alternators" (uses 
alternators as cheap power stepper 
motors!) $49.95 $6 p&h (includes 
diagrams) * Device programming 
EPROMs/PALs etc from $1.50 (inc la- 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look at the index line by line or page by page 
for quick browsing, or you can use the search function. All commands are listed 
on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the 


Notes & Errata (if any) for all articles published in SILICON CHIP. Not an index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 


Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO Box 
139, Collaroy 2097; or phone (02) 9979 5644 & quote your credit card number; or 
fax the details to (02) 9979 6503. Please specify 3.5-inch or 5.25-inch disc. 
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bel). We use and recommend the HILO 
ALL-07 Universal Programmer * Fixed 
price PCB layout & photoplots. We use 
and recommend PROTEL For Windows 
EDA tools * Credit cards accepted ° Call 
Bob for more details. MICROCRAFT, 
PO Box 514, Concord 2137. Phone 
(02) 744 5440 or Fax (02) 744 9280. 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HCO08, 6809, 68HC11, 68HC16, 
8051/52, 8080/85, 8086 or 8096: 
$140.00 each. Macro CrossAssemblers 
for these CPUs + 6800/01/03/05 and 
6502: $140 for the set. Debug monitors: 
$70 for 6 CPUs. All compilers, XASMs 
and monitors: $400. 8051/52 or 80C320 
simulator (fast): $70. Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 631 1236 or Internet: 
grant mpx.com.au. 


COMPLETE WORKSHOP PROGRAM: 
suit IBM compatible 386 or better com- 
puter. Handles: Stock Control, Sales, 
Service Records, Debits, Credits, Faults, 
Service Manuals and Phone Directory. 
Full price $399.00. For demo disk, phone 
or fax your details to (045) 71 1640. 


104 SILICON CHIP 


Aeg. Circuit Board eg, 


Best Prices on Prototypes and 
Production ye 


4% > INSTANT PC o e 
P O Box 448 Avalon Bch 2107 
h (02) 974 1189 Fax (02) 974 5491 


JackAlbers Electronics & Software De- 
velopment. 


MicroZed have PIC Source book. Gives 
code for Stamp routines to be used in 
your own PIC programs. $70 plus $8 
courier delivery. 


NEW SPRINKLER CONTROLLER 
KITS: RAIN BRAIN version uses 'C8 
and switch mode supply. Features ga- 
lore!! Contact Mantis Micro Products, 
38 Garnet St, Niddrie 3042. Phone/fax 
(03) 337 1917. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gorizont, 
Rimsat. Warehouse Sale — 4.6m Dish & 
Pole $1499; LNB $50; Feed $75. All 
accessories available. Videosat, 2/28 
Salisbury Rd, Hornsby. Phone (02) 482 
3100 8.30-5.00 M-F. 


EVERYTHING FOR PIC16Cxx CHIPS: 
affordable "starter kit" $89, includes data 
and EEPROM chip, assember, simula- 
tor. Latest programmer, WARP-3 $70 
and 20% off “flawed overlay" PP1 pro- 
grammers. For demo disc send busi- 
ness size SSAE and a $2 coin to: 
NEWFOUND ELECTRONICS, 14 
Maitland St, Geelong West 3218. Ph 
(052) 24 1833 newfound Q ne.com.au 
BC, MC, Visa. 


WANTED 


WINDOWS ACCELERATOR board for 
EPOCH LB motherboard. This board 
has full AT size sockets for local bus. 
Contact Bob on (067) 72 2777 or (014) 
03 6755. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
EM CABLE? 


CONNECTOR 
PINOUTS 


This giant wallchart (850 X 580mm) has Г Geo! Please send me. copies of the Silicon Chip/Jaycar 


Wallchart. Enclosed is my cheque for $ or please debit 


been specially prepared by Silicon Chip | my: О Bankcard OVisaCard оО Master Card 
& Jaycar. Absolutely jam packed with | Card No. 


info on the most frequently asked Signature Card expiry date__/__. 

questions by hobbyists, technicians, | Name Phone No. C. | 

servicemen & engineers. o. эсш лы лыда дыл ыыы 
Suburb/town Postcode 


нав S085 $2 ры Une |с sm eum s 


Order Direct 
From 


SILICON CHIP 


ILATORS 62| 
CONTROL | 
an 8 ; Ii 3 


E eR ГГА УЛО, ОШО. ae 


This book has 14 model railway 


projects for you to build, І Please send те copies of 14 Model Railway Projects | 
including pulse power throttle | 
controllers, a level crossing | Enclosed is my cheque/money order for $ or please debit my — | 
detector with matching lights & | (Bankcard ШШ Visa Card J Master Card 1 
sound effects, & diesel sound & | | 
steam sound simulators. If you | Card No. | | | ms | | | 
are а model railway enthusiast, | | 
then this collection of projects | Signature Card expiry date / | 
from Silicon Chip is a must. | l 
І Мате Phone No ( ) 7 
" PLEASE PRINT 
Price: $7.95 NL 
plus $3 p&p | Suburb/town Postcode | 
 ———————"—— —À HÀ СУ АЦВ 


